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PREFACE  TO  THE  FOURTH  EDITION. 

To  keep  all  the  particulars  of  a  work  dealing  with  a  growing 
science  right  up  to  the  knowledge  of  the  last  five  minutes 
would  need  a  perpetual  re-issue,  and  though  such  persistent 
publication  might  be  profitable  enough  to  the  publisher, 
printer,  and  papermaker,  it  would  hardly  be  so  to  the  pur- 
chasers. But  when  a  new  edition  is  called  for  by  the  ex- 
haustion of  the  old  one,  it  becomes  the  peculiar  privilege  of 
the  poor  author  to  revise  and,  if  necessary,  to  add  to  his 
work. 

In  this  edition  new  matter  has  been  added  in  the  form 
of  an  appendix,  leaving  the  work  itself  intact,  except  that  a 
few  errors  have  been  corrected. 

An  advance  copy  of  this  edition  has  been  translated  into 
the  French  language,  under  the  patronage  of  La  Chambre 
Syndicate  des  Entrepreneurs  de  Plomberie  de  la  Ville  de 
Paris,  and  is  published  by  MM.  Andre,  Daly  Fils,  and  Cie., 
51,  Rue  des  Ecoles,  Paris.  The  work  has  been  so  well 
received  that  a  fresh  edition  is  already  in  preparation. 

New- Holme, 

January,  1887. 


PREFACE  TO  THE  THIRD  EDITION. 


This  work,  with  the  exception  of  the  chapters  on  "  Cowl-Testing  " 
and  "  Hand- Workers,'  has  been  entirely  re- written,  whilst  many  new 
chapters  have  been  added,  some  of  them  to  call  special  attention  to 
certain  errors  of  principle  and  practice  in  the  modern  method  of 
plumbing  and  draining  a  house.  A  lengthy  chapter  has  also  been 
added  on  the  important  subject  of  the  loss  of  seal  in  traps,  and  trap- 
ventilation. 

For  greater  ease  in  opening  the  folding  plates,  the  size  of  the 
book  has  been  enlarged  ;  wliilst  to  prevent  its  becoming  cumber- 
some, the  size  of  the  type  has  been  reduced. 

No  detail  has  been  considered  too  small  to  dwell  upon,  for  if 
he  who  takes  care  of  his  pence  is  pretty  sure  to  take  care  of  his 
])ounds,  so  he  who  takes  care  that  he  is  right  in  the  detail  will  take 
care  that  he  is  right  in  the  whole. 

A  farmer  knows  that  however  well  hedged-in  his  cornfield  may 
be,  it  will  not  be  safe  against  the  ravages  of  stray  beasts  if  only  one 
gap  is  left.  And  we  have  learnt  that  however  well  considered  and 
well  planned  the  plumbers  work  and  drainage  of  a  house  may  be, 
it  will  not  be  perfectly  sanitary  with  a  defect  here  and  there  in  the 
workmanship  or  appliances. 

During  the  last  few  years  many  improvements  have  been  made 
by  inventors  and  manufacturers  in  various  sanitary  appliances — 
improvements  small  perhaps  in  themselves,  yet  great  in  their 
results.  A  man's  life  is  said  at  times  to  "  hang  on  a  thread."  At 
such  times  a  "  little  defect  "  in  the  water-closet  arrangement — a  poor 
kind  of  closet,  or  a  closet  poorly  flushed,  an  uncleansed  or  an  un- 
sealed trap,  an  unsound  jointing  of  a  "fixture"  with  its  waste- 
jjipe  or  soil-pipe,  or  the  exhalations  from  badly  positioned  ventilating 
pipes  of  soil-pipes,  or  drains — may  be  quite  sufificient  to  "  eat  "  that 
thread  away.  Or  a  glass  of  water  drawn  from  a  cistern  contaminated 
with  sewer-air  (from  its  juxtaposition  to  ventilating  terminals  from 
soil-pipes  or  drains),  or  his  food  cooked  in  water  drawn  from  closet- 
cisterns,  or  from  uncleansed  cisterns — cisterns  which  have  never  had 
their  contents  entirely  changed  from  the  time  they  were  fixed — may 
be  quite  sufficient  to  carry  the  poor  patient  to  that  bourne  whence 
no  traveller  returns. 

That  this  book  has  imperfections  no  one  is  more  conscious  of 
than  myself;  but  it  may  be  some  apology  to  say  that  it  has  been 
written  in  the  tired  hours  after  busy  days. 

[New-Holme,  Bromi.ev,  Keni.] 
Janiui)-)',  1884. 
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There  are  a  "  thousand  gates  to  death  ! "  Few  are  wider,  or  open 
more  readily,  than  those  in  our  own  homes,  when  unlocked  by 
noxious  gases  or  bad  air  from  drains,  etc. 

How  many  deaths  have  been  caused  by  a  polluted  water-tank,  a 
brick  cesspool,  a  foul  drain,  a  diseased  water-closet  trap,  a  bottled-up 
soil-pipe,  a  sink  "/'^//''-trap  !  Is  not  the  very  name  ominous,  and 
ought  it  not  rather  to  be  called  a  "death-bell-trap?"  At  any  rate, 
it  sets  the  death-bell  ringing  occasionally. 

All  England  was  alarmed  some  time  ago  when  it  heard  one  of 
these  gates  to  death  rattling  upon  its  hinges,  and  threatening  at 
every  moment  to  fly  open— under  the  influence  of  one  of  the  evils 
enumerated  above — for  a  royal  prince  to  pass  through.  Another 
puff  of  bad  air,  and  who  knows  how  wide  the  gate  would  have 
opened  ? 

"  Shut  this  gate,"  is  the  gratuitous  advice  given  to  passengers 
as  they  ride  along  on  our  railways,  and  look  out  upon  the  broad 
acres.  But  both  the  hard  seated  and  the  cornfortably  seated 
observers  of  this  advice  alike  ride  on,  careless  of  the  notice,  for 
they  cannot  touch  the  gates,  even  with  their  longest  fingers,  and  the 
gate  that  is  open  for  any  stray  beast  to  go  through  must  be  open 
still. 

But  the  gates  of  which  I  speak  can  be  reached,  and  shut  too,  by 
every  house-maker,  if  he  will  but  take  the  trouble  and  precaution. 
To  aid  him  in  this  most  wholesome  work,  and  to  help  him  to  put  a 
padlock  upon  such  gates,  is  the  aim  of  the  writer  in  this  little 
treatise. 

In  every  house  a  water-closet  may  be  considered  a  necessity,  and 
a  slop-sink  a  convenience.  By  English  people  lavatories  and  baths, 
fitted  up  with  hot  and  cold  services,  would,  I  suppose,  be  considered 
a  luxury.  Well,  so  is  a  bed,  but  few  John  Bulls  would  care  to  sleep 
without  one,  if  they  could  at  all  manage  to  buy  it.     And  where 
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cleanliness  is  valued,  and  the  funds  are  at  all  elastic,  a  bath  should 
be  provided  in  every  house.  Of  course  it  is  not  necessary  to  have 
hot  water  laid  on  to  it,  but  in  case  of  illness  it  is  a  good  provision, 
and  the  comfort  of  it  in  the  winter  is  worth  one  or  two  decorated 
ceilings. 

But  this  treatise  is  not  to  show  the  comforts  and  conveniences  of 
such  sanitary  fittings  as  have  just  been  referred  to,  but  to  prove  that 
it  is  possible  to  have  all  these  things,  without  the  smallest  fear  of 
making  them  inlets  for  foul  air  or  noxious  gases,  and,  in  fact,  that  if 
the  principles  laid  down  in  the  following  pages  are  strictly  adhered  to, 
there  will  be  fio  foul  air  in  any  of  the  soil,  waste,  or  drain-pipes  to 
escape  into  our  houses,  for  a  constant  stream  of  fresh  air  will  always 
be  passing  through  the  whole  of  the  pipes. 

Under  the  old  system  these  sanitary  conveniences  generally 
advertised  themselves,  especially  in  hotels  and  places  of  that  kind;  and 
all  that  one  had  to  do  in  such  buildings  was  to  follow  the  scent,  like 
a  hound  after  a  fox,  by  the  dictates  of  an  organ  which  is  very  useful, 
but  which  one  does  not  care  to  abuse  in  such  a  way,  for,  to  say  the 
least,  it  is  an  offensive  way  of  following  up  a  thing. 

It  is,  then,  from  no  desire  to  "  ventilate  "  the  writer's  thoughts,  or 
to  "air"  his  ideas  in  "print,  but  to  give  the  public  the  benefit  of  his 
experience — an  experience  gained  by  a  thorough  examination  of  the 
working  of  the  old  way  of  doing  these  things,  and  by  many  practical 
and  costly  experiments  on  the  new  wdLy,  as  laid  down  by  the  following 
principles,  that  the  author  has  written  this  treatise. 

It  may  be  worth  while  to  say  that  these  principles  have  been 
thoroughly  tested,  and  that  the  internal  plumbing  work  in  some  of 
the  most  important  houses  in  the  kingdom  has  been  carried  out 
upon  these  principles  with  a  complete  success. 

For  any  imperfections  in  this  little  work,  the  writer's  apology  is 
that  his  pen  is  quite  new,  and  his  ink  is  unused  to  travel  in  such  a 
channel.  But  go  ye  forthe,  ye  lyttle  booke,  and  do  ye  work  of 
ventilation,  if  not  in  the  minds  of  the  people,  at  least  in  the  pipes  and 
drains  of  their  houses. 

21,  Newcastle  Street,  St'ntid.^ 
London,  1877. 


PREFACE  AND   INTRODUCTION  TO  THE 
SECOND    EDITION. 


The  first  edition  of  this  book  was  made  larger  than  was  at  first 
intended,  not  because  booksellers,  like  bakers,  count  thirteen  to  the 
dozen,  but  because  the  Author  wanted  some  little  time  to  elapse 
before  issuing  a  second  edition.  In  this,  however,  he  is  agreeably- 
disappointed,  for  the  book,  having  found  favour  with  the  public,  is 
already  in  need  of  a  reprint.  The  chief  fear  in  this  re-issue  is 
that,  as  the  book  has  grown  so  much  larger,  holders  of  the  original 
copies  will  be  somewhat  dissatisfied,  especially  as  the  price  of  the 
new  copies  has  been  but  little  increased,  though  the  cost  of  repro- 
duction has  been  considerably  enhanced  by  the  additional  illustrations. 
The  family  tailor  must  often  be  puzzled  to  know  when  to  turn  the 
youth  into  a  man.  His  coat  cuts  into  as  much  cloth  as  the  father's, 
yet  he  dare  not  charge  the  father's  price  for  it — poor  goose  ! 

This  treatise  was  dedicated  to  head-workers  and  hand-workers, 
hoping  to  gain  the  audience  of  both  classes,  and  to  stimulate  all 
concerned — and  that  surely  is  every  house-dweller — to  take  greater 
interest  in  Sanitary  Plumbing.  No  house  is  safe  for  a  human  being 
to  live  in — much  less,  therefore,  to  become  his  home — where  the 
plumbing-work  (or  house-drainage)  is  in  an  z/7;sanitary  state.  Call  m 
the  surveyor  before  taking  a  house  by  all  means ;  but  call  in  an 
expert — the  sanitarian — and  medical*  man,  too,  if  need  be,  to 
certify  that  the  house  is  in  a  perfectly  sanitary  condition,  and  then 
take  possession,  and  make  it  "  Home,  sweet  Home." 

What  a  happy  day  it  will  be  when  the  hygiene  of  a  dwelling-house, 
as  well  as  the  style  of  its  architecture,  shall  receive  its  due  con- 
sideration, when  the  three  most  essential,  and  at  the  same  time  the 
most  inexpensive,  things  in  the  world  shall  be  let  freely  into  our 
homes  :  when  pure  air  shall  be  made  to  circulate,  not  only  through 

*  The  shoemaker  should  stick  to  his  last. 
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every  room  and  cupboard  in  the  house,  but  through  ever}'  waste-pipe, 
soil-pipe,  and  drain ;  when  light,  the  revealer,  shall  be  made  to  shine 
into  every  comer  of  a  dwelling,  to  shame  dirt  and  filth  away ;  when 
pure  water  shall  be  made  to  flow  through  every  draw-ofif  cock  in  the 
house  ;  and  when  the  want  of  these  hygienic  essentials  shall  "  no 
more  hurt  nor  destroy  "  in  homes  of  peasant  or  king. 

The  public  are  largely  indebted  to  medical  men  and  civil 
engineers  for  taking  up  this  question,  the  greatest  of  the  age  ; 
not  only  because  of  the  knowledge  that  such  men,  when  they  have 
studied  the  subject,  can  bring  to  bear  upon  it,  but  also  because  they 
can  seriously  and  conscientiously  advise  householders  to  "  put  their 
drains  in  order"  whenever  they  find  them  defective:  whereas  a 
sanitary  engineer  cannot  at  all  times  do  this  without  creating  a 
suspicion  that  he  has  selfish  interests  to  serve. 

There  is  no  lack  of  wisdom  in  the  sanitary  world  now,  for  a  host 
of  "  sanitary  engineers  "  have  sprung  up,  like  the  500  Clan  Alpine 
warriors  of  Roderick  Dhu,  at  a  moment's  notice.  It  is  true  they 
have  been  following  other  professions  all  their  life ;  but  a  "  fresh 
door  is  open  here,  and  "  Right  about  face  !  "  is  the  order  of  the  day, 
which  they  gladly  obey,  and  turn  in  to  "  fresh  fields  and  pastures 
new." 

The  writer  has  been  trying  to  trace  the  course  of  the  first  edition 
of  this  book,  and  he  is  saddened  to  find  that  whilst  it  has  circulated 
very  freely  among  head-workers,  it  has  only  sparingly  passed  into  the 
hands  of  hand-workers.  He  believes  this  is  not  because  the  latter 
class  cannot  afford  to  buy  the  book — for  less  than  one  day's  wage 
would  purchase  a  copy—  but  because  many  of  the  old  plumbers  do 
not  take  sufficient  interest  in  their  work  to  make  it  sanitarily  perfect. 
They  have  bottled-up  soil-pipes,  waste-pipes,  and  drains,  all  their 
"professional"  lifetime,  or  only  ventilated  these  in  a  half-inch 
way ;  they  have  "  united "  pan-closets  to  D-traps  ever  since 
they  used  the  "  cloth  , "  and  now  they  stand  unmoved  by  the 
wants  of  the  time,  unmoved  by  the  charms  of  Hygeia,  and  cry, 
"  What  the  plumber  hath  joined  together,  let  no  sanitarian  pull 
asunder."  No  !  better  destroy  than  divorce  such  generating  evils — 
at  any  rate,  it  is  quite  time  they  were  extinct.  No  doubt,  if  they 
were  sent  in  pairs — the  pan-closet  and  D-trap,  not  the  old-fashioned 
plumber  and  his  mate — to  Dr.  Darwin,  it  would  help  him  in  his 
evolution  theory,  for  the  one  must  have  grown  out  of  the  other. 

The  writer  does  not  want  to  make  a  profit  out  of  the  knowledge- 
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seeking  hand-worker  (for,  like  the  majority  of  men,  his  means  are  but 
small) ;  on  the  contrary,  the  author  is  anxous  to  help  him  ;  and 
therefore  any  dozen  plumbers  clubbing  together  and  buying  a  dozen 
copies  of  this  volume  shall  receive  them  at  tico-thirds  of  the 
published  price. 

The  plumbing-work  at  Marlborough  House,  Buckingham  Palace, 
and  in  scores  of  noblemen's  and  gentlemen's  houses  in  various  parts 
of  the  country,  has  been  reconstructed  on  the  principles  laid  down 
in  the  first  edition  of  this  book,  and  further  shown  and  illustrated  in 
this  second  edition. 

This  second  edition  consists  of  an  Appendix  of  six  chapters,  in 
which  the  subjects  treated  of  in  the  previous  edition  are  dealt  with 
in  greater  detail ;  whilst  a  topic  of  much  importance,  on  which 
nothing  was  written  in  the  other  edition,  has  here  been  fully 
considered — viz..  Cowl-testing. 

The  knowledge  of  Sanitary  Plumbing  is  spreading  rapidly,  both 
in  England  and  America ;  though  in  each  country  it  is  chiefly 
levelling  downwards.  In  the  latter  country,  the  bad  principles 
of  internal  plumbing  are  not  so  thoroughly  ingrained  in  the 
plumber  as  in  the  former  country,  and  are  therefore  more  easily 
eradicated.  But  while  the  claim  to  greater  theoretical  knowledge, 
with  the  desire  to  increase  that  knowledge,  might  be  given  to 
the  American  plumber,  the  claim  to  greater  practical  skill  must 
be  yielded  to  the  English  plumber — that  is,  as  far  as  the  writer 
is  a  judge. 

It  is,  of  course,  of  very  great  importance  that  the  man  who 
plans  a  work — the  head-worker— s\\o\x\d  thoroughly  understand  what 
he  plans  ;  but  it  is  equally  important  that  the  man  who  does  the 
work — the  hand-worker — should  understand  it  too;  not  only  the 
practical  part  of  what  he  has  to  do,  but  the  theoretical  part  also  ; 
for  during  the  progress  of  the  work,  he  will  be  ever  on  the  spot, 
and  if  his  eyes  are  open,  he  will  see  (especially  if  it  be  Sanitary 
Plumbing)  many  little  things  which  will  help  or  mar  the  whole  thing, 
just  as  these  things  are  treated  per  se :  whereas  the  head-worker,  the 
man  who  planned  the  thing,  will  often  only  revisit  the  work,  Rip-van- 
Winkle-like,  when  all  is  changed,  when  the  chief  work  is  all  hidden 
over  and  in  situ.  Then,  Educate  the  hand  worker  /  should  be  the 
cry  of  all  who  wish  for  true  progress  in  sanitary  matters. 

In  this  busy  age,  when  the  swiftness  of  time  can  only  be  check- 
mated   by  labour-saving  inventions;    when   printer,    postman,    and 
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telegraph-boy  combine  to  give  the  worker  no  rest ;  anything  that 
saves  time  is  of  value.  Therefore  the  writer  has  added  largely 
to  the  illustrations  in  this  second  edition,  whilst  he  has  added  but 
little  (in  comparison)  to  the  letter-press ;  knowing  that  a  five  minutes' 
study  of  any  well-illustrated  scheme  will  give  the  student  a  better 
understanding  of  it  than  an  hour's  reading,  for  a  page  of  illustrations 
is  worth  a  book  of  description. 

The  main  object  of  this  book  is  to  illustrate  and  explain  how 
Plumbing  and  House  Drainage  may  be  made  sanitarily  perfect.  If, 
in  doing  this,  the  Author  has  largely  illustrated  his  own  Sanitary 
Appliances,  it  is  because  he  is  best  acquainted  with  them,  and  from 
no  desire  to  shut  the  door  upon  other  "Fittings"  which  may  be 
equally  good. 

August,  iS8o. 
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Plumber  and  Sanitary  Houses. 


CHAPTER  I. 

INTRODUCTORY. 

Harper's  Monthly   Magazine,  in   reviewing   my    "  Lectures 
on  the  Science  and  Art  of  Sanitary  Plumbing,"  states  that 
H.R.H.   the  Prince  of  Wales  said,   when  slowly  recovering 
from  the  fever  that  so  nearly  proved  fatal  to  him,  "  If  I  were 
not  a  Prince,  I  would  be  a  plumber."     The  serious  illness  of 
His  Royal  Highness  (perhaps  from  bad  plumbing)  has  done 
more  for  the  advancement  of  the  knowledge  of  the  principles 
of  sanitary  plumbing  than  any  work  he  could  have  accom- 
plished by  being  a  member  of  the  craft.    For,  since  his  illness, 
architects,  civil  engineers,  medical   men,   sanitary   engineers 
(a   new   profession),    and    the    general    public— greatly    en- 
couraged by  the  Press— have  been  turning  their  attention  to 
House-plumbing   and    Drainage,    and    wherever   they    have 
turned,  from  the  mansion  to  the  cottage,  they  have  found  the 
laws   of  health   ignored.     And   if  George    Smith   had   been 
alive,  he  would  have  found,  from  the  discoveries  made  in  this 
direction,  another  argument  in  favour  of  his  theory,  "  that 
civilisation  and  knowledge  of  the  arts  is  rather  retro-   than 
progressive,  that  Adam  and  Eve  were  perfect  in  all  science, 
literature,  and  art,   and  ever  since  their  time  we  have  been 
steadily   forgetting."      Certainly   we    had    forgotten    (if    we 
ever   knew)    how   to    get   rid    of  sewage    and    house-refuse 
from  our  homes  without  endangering  the  health  of  the  in- 
habitants. 
B 
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Positions  of 
Water-closets. 


Bad 
appliances. 


Bad  state  of 
things. 


We  had  become  so  "  civilised  "  that,  for  luxurious  ease 
and  privacy,  instead  of  a  common  privy  at  the  bottom  of  the 
garden,  or  a  general  water-closet  outside  the  house,  a  "  place 
of  convenience  "  for  the  use  of  visitors  and  members  of  the 
family  had  to  be  formed  to  every  suite  of  rooms,  as  well  as 
on  every  floor  inside  the  house,  no  matter  where.  Any  dark 
hole,  corner,  cupboard,  place  or  recess  next  a  living  room  or 
bed-room,  or  even  in  a  bed-room  if  it  could  be  screened  from 
sight,  was  considered  a  fit  place  to  "  stick  "  a  water-closet  in. 
And  it  generally  happened  that  the  only  spare  places  to  be 
found  for  these  "  conveniences  "  were  in  the  middle  parts  of 
the  house,^  where  only  borrowed  light,  if  any  at  all,  could  be 
given  them,  and  where  the  effluvia  from  them  could  only  es- 
cape by  passing  into  the  adjoining  apartments.  A  favourite 
place  for  the  servants'  water-closet  was  (alas !  still  is,  with 
.  some  people)  close  to  the  larder  or  kitchen,  so  that  the  odour 
from  it  could  easily  reach  the  food  and  contaminate  it. 

And  what  appliances  were  (and  arc)  used  for  getting  rid  of 
the  soil !  It  is  almost  a  wonder,  if  bad  smells  are  so  deadly 
as  some  would  have  us  believe,  that  anybody  is  alive  to  tell 
the  tale. 

In  a  very  large  percentage  of  houses  examined  during 
the  last  ten  years,  the  basements  (under  the  floors,  and  out  of 
sight,  though  not  out  of  scent)  have  been  found  to  be  nothing 
less  than  huge  privies  :t  the  //wtrappedf  drains,  conductors 
of  cesspool  or  sewer-air  into  the  houses;  the  house-drains, 
from  falling  the  wrong  way,§  or  from  want  of  proper  con- 

*  In  a  fine  old  mansion  in  Norfolk,  I  found  a  water-closet  so  remote  from  the 
external  walls  of  the  house,  that  I  had  to  take  the  ventilating  shafts  (inlet  and  outlet) 
from  above  the  roof,  using  about  130  feet  of  6-inch  pipe,  for  making  the  water-closet 
anything  like  fit  for  use.  The  closet  was  not  allowed  to  be  abolished,  for  it  was 
treated  by  the  owner  as  an  heirloom. 

+  As  much  as  forty  cartloads  of  sewage  have  been  taken  out  from  under  the 
basement  floor  of  some  houses,  from  drain  leakages,  brick  cesspool  traps  at  the 
feet  of  soil  pipes,  and  disused  wells,  where  the  sewage  has  leaked  into  them. 

X  To  sit  upon  a  water-closet  with  an  untrapped  drain,  and  an  untrapped  soil- 
pipe — unless  such  conduits  are  "disconnected,"  as  in  the  modern  metliod — means 
practically  to  sit  over  a  cesspool  or  sewer,  no  matter  how  far  away  such  receptacles 
may  be  from  the  water-closet ;  and  the  greater  the  distance,  the  greater  the  risk  in 
using  such  places. 

§  Drains  are  often  found  with  a  fall  towards  the  house,  instead  of  towards  tlie 
sewer. 
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nection  with  the  sewer,  or,  from  their  great  size*  elongated 
cesspools;  the  waste-pipes  and  soil-pipes,  from  want  of 
ventilation,  noxious  gas-holders — except  where  they  have 
been  eaten  through  by  such  gases,  and  ventilate  them- 
selves into  the  house  ;  the  sinks,  dirt-collecting  places  ;  the 
water-closet  apparatus,  excrement-containers  ;  the  traps  under 
the  sinks,  baths,  water-closet  safes,  lavatories,  and  water-closets^ 
as  well  as  to  the  soil-pipes  and  drains,  filth-collection  boxes. 

And  what  shall  be  said  of  the  cisterns  for  supplying  the   Cisterns, 
,,-.,,.  ,  ,     r  ,1  r  ,1        Water  con- 

*  nttmgs     just   enumerated,   apart   from  the  poorness  of   the   taminators. 

supply  of  water  to  such  places  ?  Placed  where  no  servant  or  any- 
body else  can  get  at  them  to  properly  clean  them  out,  and  where 
the  water  cannot  help  getting  contaminated,  they  are  to  be 
found  in  very  large  numbers,  even  to-day,  where  the  effluvia 
from  water-closets,  the  foul  air  from  ventilating  pipes,  the  ex-  ■   • 

halations  from  dust-bins,  the  vitiated  air  in  bed-rooms,  can 
reach  them ;  fixed  as  they  are,  in  water-closets,  cupboards 
under  stairs,  in  sculleries,  under  bed-room  floors, —  where  not 
only  the  drainings  from  floor-washings,  but  an  accident  with 
a  chamber-utensil  would  also  drain  into  them, — and  in  all 
sorts  of  out-of-the-way  places.  And  the  water  is  not  only 
contaminated  by  cisterns  being  badly  placed,  but  also  from 
the  method  of  supplying  the  water-closet  apparatus,  viz.,  on  the 
service-box  or  cistern-v^alve  principle.  And  the  cistern,  with 
its  water  contaminated  in  the  way  we  have  just  seen,  is  made 
to  supply  the  drinking-water  tap,  the  draw-off"  tap  for 
potable  purposes,  the  kitchen  boiler,  the  hot-water  circulation, 
and  the  water-closets  and  urinals,  without  the  slightest  at- 
tempt at  separation. 

Then  there  are  the  dust-bins  or  dust-holes  for  the  house  Dust-bins. 
refuse — places  that  might  often  be  called  fever  beds.  Every 
kind  of  abomination  is  to  be  found  in  them  at  times,  from 
rotten  eggs  to  dead  cats.  On  lifting  the  covers  from  such 
places,  the  stench  is  often  strong  enough  to  pollute  the  air 
over  a  large  area. 

*  It  is  not  at  all  an  uncommon  thing  to  find  a  i6-inch  pipe-drain,  where  a  6-incli 
would  be  ample  size  ;  and  it  may  be  said  to  be  a  general  thing  to  fmd  9-inch 
drains  where  6-inch,  if  not  4-inch,  would  be  the  better  size. 
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Means  for 
remedying 
such  evils. 


Errors  in 
Trapping. 


The  bad  air  from  such  unsanitary  appHances  and  defective 
arrangements  circulates  freely  over  the  house,  impregnating 
carpets,  draperies,  &c.,  and  pervading  the  whole  house  with  an 
unhealthy  atmosphere.  For,  as  a  rule,  there  is  no  attempt 
at  ventilation  in  such  house  ;  i.e.,  no  special  means  are 
provided  for  the  ingress  of  pure  air,  and  the  egress  of 
vitiated  air. 

The  means  taken  for  remedying  this  state  of  things,  where 
the  sanitary  expert  is  called  in  to  make  the  house  wholesome, 
may  vary  somewhat  in  details,  but  the  leading  sanitarians  are 
now  more  or  less  agreed  upon  the  general  principles  which 
should  be  adopted  to  make  a  house  sanitarily  perfect.  In  the 
early  history  of  this  great  reform  in  House-plumbing  and 
Drainage,  dangerous  "  little  learnings  "  were  brought  to  bear 
upon  such  matters,  and  many  grave  errors  have  been  com- 
mitted, and,  alas  !  are  still  being  committed,  in  the  name  of 
sanitary  reform.  Rome  was  not  built  in  a  day,  nor  is  the 
knowledge  of  sanitary  plumbing  gained  in  an  hour. 

Take  the  case  of  traps  versus  no  traps.  Some  finding 
that  traps  were  of  value  for  shutting  out  bad  smells,  in  their 
ignorance  doubly  trapped,  and,  in  some  cases,  even  trebly* 
trapped,  their  pipes.  Others,  finding  that  the  traps  in  general 
use  either  formed  themselves  into  "  collection-boxes,"  or 
"  cesspools,"  or  were  little  better  than  sham  traps,  and  know- 
ing that  the  small  water-seal  of  a  trap  fixed  upon  ««-ventilated 
sewage-carrying  pipes  will  not  prevent  noxious  gases  from 
passing  through  it,  tried  to  do  away  with  traps  altogether, 
except  in  connection  with  the  drain,  and  so  fixed  (and  still 
fix  !)  waste-pipes  and  soil-pipes — sometimes  in  very  long 
lengths — without  traps,  leaving  the  house  exposed  to  the  bad 
air  generated  by  foul  matter  decomposing  in  such  pipes. 


•  In  a  country  mansion  I  examined  this  spring,  I  found  several  of  the  water- 
closets  in  the  central  part  of  the  house  with  three  traps  to  them  !  One  to  the  closet 
itself,  the  basin  and  trap  being  in  one  piece  :  one,  a  lead  trap,  immediately  under 
the  closet  ;  and  one,  a  drain,  or  brick-trap  at  the  foot  of  the  soil-pipe,  though  in 
many  cases  the  soil-pipe  was  not  more  than  lofeet  in  length,  and  without  ventila- 
tion. The  space  between  the  closet-traps  was  vented  in  one  or  two  cases  with  a 
|-inch  pipe,  taken  into  a  furnace  flue,  but  in  others  this  vent-hole  was  made  to 
serve  as  the  overflow-pipe  from  the  closet-safe. 
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It  was  a  great  step  forward  when  traps  whicli  admit  of  Traps 
being  easily  and  thoroughly  cleansed  by  small  water  flushings 
were  first  used  ;  but  unfortunately  such  traps  have  been 
largely  fixed  without  ventilation,  and  the  protection  which 
ought  to  have  been  gained  from  them  has  often  been  only  a 
mockery,  for  the  discharges  sent  into  them  and  their  pipings, 
from  want  of  efficient  ventilation,  have  often  unsealed  them 
by  syphonage,  and  thereby  rendered  them  valueless. 

Another  great  advance  towards  a  better  state  of  things  Sewers 
was  made  when  the  house-drain  was  "  disconnected  "  from  the 
sewer  (or  cesspool),  and  a  "  self-cleansing ''  water-trap  sub- 
stituted for  the  valve-flaps ;  *  for  whilst  the  flap,  by  its  weight, 
impeded  the  flow  of  water  or  passage  of  matters  through  the 
drain,  it  was  of  little  or  no  value  for  keeping  out  the  sewer 
air.t     (See  Figs.  222 — 225,  pp.  273 — 275.) 

The  disconnection  of  all  pipes  for  the  removal  of  "  dirty  Disconnection 
water  "  and  sewage,  where  they  enter  the  house,  may  be  con-  °  'P^^' 
sidered  as  the  key  to  sanitary  (that  is  to  say,  wholesome) 
plumbing  and  drainage  ;  it  literally  opens  all  such  pipes  to 
the  purifying  atmosphere  outside  the  house.  But  if  we  want 
perfection  in  sanitary  matters,  and  to  exclude  noxious  gases 
effectually  from  our  houses,  we  must  not  rely  too  much  upon 
the  disconnection  of  waste-pipes,  soil-pipes,  and  drains; 
for  though  such  pipes  may  he  completely  cut  off  from  the 
sewer  or  cesspool,  as  well  as  from  one  another,  they  may,  by 
bad  trapping,  bad  arrangement,  and  bad  appliances,  become 
generators  themselves  of  foul  gases. 

The  value  of  good  water-flushings  through  all  such  pipes  Water- 
at  the  time  they  are  fouled,  {i.e.,  used)  cannot  be  over-estimated,     "^  ^"^^' 
and  this  can  be  done  by  proper  appliances  without  any  ap- 
preciable difference   in  the  total  consumption  of  water,    the 
water  being  sent  into  the  fittings  and  pipes  in  copious  flushes, 
instead  of  continuous  driblets  ;  so  water  companies  need  not 

*  Many  Vestry  Boards  in  London  even  now  insist  upon  valve-flaps,  whether 
the  drain  be  trapped  or  not. 

t  My  assistant  made  an  inspection  of  a  large  number  of  flaps  in  one  of  the 
London  sewers,  but  he  did  not  find  47«^  perfectly  sealed.   (See  Fig.  222,  p.  273. 
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be  alarmed.  Three  gallons  of  water  sent  through  a  water-closet 
in  four  or  five  seconds  would  be  of  greater  value  for  keeping 
a  water-closet  and  its  belongings  wholesome  than  three  times 
that  quantity  dribbled  into  it  at  the  rate  of  one  gallon  in 
fifteen  seconds,  or  in  the  general  sluggish  way  of  supplying 
such  fittings  with  water.  And  fifty  gallons  of  water  dis- 
charged into  a  drain  by  one  of  Mr.  Rogers  Field's  "  annular 
syphons,"  would  be  of  greater  value  for  cleansing  the  drain 
than  a  thousand  gallons  of  water  sent  into  it  in  driblets.  In 
this  well-watered  island  home  of  ours,  where  there  is  a  greater 
scarcity  of  sunshine  than  of  rain,  and  where  the  separate 
system  does  not  exist,  there  should  not  be  a  foul  drain  any- 
where ;  for  at  the  head  of  each  drain,  in  cottage,  mansion, 
or  palace,  either  in  a  town,  city,  or  country,  a  cistern  to 
hold  about  fifty  gallons  of  water  could  be  fixed,  or  a  tank 
holding  twice  or  thrice  that  quantity  could  be  built,  and  the 
rain-water  (or  as  much  of  it  as  could  be  spared)  collected 
and  discharged^  automatically,  by  one  of  these  annular 
syphons  into  the  drain  at  the  rate  of  from  two  to  four 
gallons  per  second. 

Ventilation,  Then  there  is  the  ventilation  of  waste-pipes,  soil-pipes, 

and  drains.  How  badly  this  is  often  done  ;  for  the  ventilating 
pipes  used  are  not  only  insufficient  in  size,  but  they  are  often 
wrongly  placed,  i.e.,  they  leave  long  lengths  of  piping  or 
drainage  unventilated.  And  their  "  outlets  "  or  terminals  are 
often  so  placed  that  they  conduct  the  bad  air  coming  from 
such  pipes  through  a  doorway,  window,  dormer,  skylight 
or  chimney  right  into  the  house,  or  into  a  cistern  where  it  can 
contaminate  the  drinking-water. 


Sanitary 
Works  visited. 


It  would  be  a  valuable  help  towards  the  correction  of 
errors  in  sanitary  matters,  if  sanitarians  met  sometimes,  and 
visited  each  other's  works  when  in  progress,  and  it  would  at 
the  same  time  give  a  stimulus  to  the  workmen  engaged 
upon  such  works  to  do  their  work  faithfully;  but  in  the 
present  rush  of  things  there  seems  to  be  no  leisure  for  any- 
thing outside  one's  ordinary  duties  and  engagements. 
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It  is  an  astounding  thing  that  while  the  nations  of  the  J}'^^;^*^^"^^^^ 
civiHsed  world  use  up  the  resources  of  their  countries  in  aid. 
training  soldiers  and  sailors  in  the  art  of  war,  teaching 
them  how  to  protect  life  and  property  from  the  ravages  of 
war,  they  do  comparatively  nothing  to  teach  the  people- 
to  teach  plumbers,  the  professions  and  the  trades  con- 
cerned—how to  make  healthy  homes,  that  is,  to  save  life 
from  the  diseases  arising  from  filth  and  badly-drained 
houses. 

The  nations  do  not  look  at  these  things  as  they  ought.  ^^^^J"""^ 
The  people  have  gradually  grown  up  into  such  a  state  of  planet, 
things  that  their  inconsistencies  are  not  noticed.  How 
would  such  a  state  of  things  strike  a  visitor,  say  from 
another  planet  ?  One  would  like  such  a  visitor  of  the 
Carlylean  type  (if  there  be  such  in  other  worlds)  to  visit 
our    own  shores,  and  for  the  Commander-in-Chief  and   the 

First   Lord   of  the    Admiralty  to   take  him    to  our  military  Visit  to  the 

,      .       armies  and 

academies  and  naval  schools,  to  our  arsenals  and  dock-  navies. 
yards,  and  show  him  England's  great  apparatus  for  protecting 
this  "  tight  little  island "  from  the  ravages  of,  war.  And 
then  one  would  like  this  visitor  passed  on  to  the  Home 
Secretary  and  the  First  Commissioner  of  Works  for  a  time, 
to  see  what  the  State  is  doing  to  save  the  life  of  her  sons 
from  the  illnesses  incident  to  bad  plumbing,  bad  drainage, 
and  ignorance  of  the  laws  of  health  ;  to  see  her  splendid 
institutions,  her  magnificent  sanitary  science  halls,  where 
willing  students  may  perfect  themselves  in  the  knowledge 
of  sanitajy  plumbing  and  drainage,  &c. 

One  would  also  like  to  take  this  visitor  to  Hyde  Park,  ^^jf^%^^^ 
on  an  afternoon  in  the  London  season,  and  show  him  the 
elite  of  society,  the  groups  of  grandly-dressed  people,  the 
fine  horses,  the  magnificent  equipages  and  their  powdered 
♦'  fixtures  "—the  gaily-coloured,  motionless  footmen  standing 
up  behind— the  "strings"  of  grand  carriages,  the  rolliJig 
wealth  ;  and  then  to  take  him  to  the  one-room  lodgings  of 
the  London  poor— rooms  bare  of  ever>^thing  except  children, 
dirt    and   poverty;    to    the    "rookeries"   of  St.  Giles's;  the  The  slums  of 

'  ,,  1  '1-1-1         London. 

slums  of  Lambeth  and  Whitcchapel ;   to  the  stmkmg  holes 
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in  cellars  and  garrets,  where  half-starved  parents  and  children 
exist  and  grow  up  together  as  rabbits  in  holes.  How  shocked 
and  disgusted  such  a  visitor  would  be  with  the  sights  he  would 
see,  and  the  smells  he  would  "  feel,"  and  what  an  article  he 
would  be  able  to  write  to  the  NineteeiitJi  Century,  "  On  the 
Blessings  of  Christianity  and  Civilization  ;  the  brotherhood 
of  men,  as  witnessed  in  this  the  greatest  and  wealthiest  metro- 
polis in  the  world." 


Atmosphere. 


Bad  smells 
preventible. 


What  a  wonderful  thing  the  atmosphere  is,  to  receive  the 
bad  air  exhaled  from  millions  of  foul  places  in  this  metropolis, 
and  yet  not  to  be  deadly  to  breathe, — the  bad  smells  coming 
from  unwashed  feet  and  unwashed  bodies  of  men,  women, 
and  children ;  from  filthy  rags  and  dirty  linen ;  from  beastly 
houses  and  areas ;  from  putrefying  house-refuse  in  dust-bins 
and  dust-holes  ;  from  filth-collecting  cesspool-traps,  gullies 
and  sewer  gratings ;  from  ventilating-pipes  to  uncleansed 
waste-pipes,  soil-pipes,  drains  and  sewers  ,  from  gas-escapes 
in  leaky  gas-pipes  ;  from  a  thousand-and-one  other  sources  in 
the  "  1,607  miles  of  streets"  in  the  metropolis. 

It  is  not  too  much  to  say  that  nine-tenths  of  the  bad  air 
nDw  sent  into  the  London  atmosphere  would  be  prevented  by 
the  proper  sanitation  of  each  house  and  its  occupants. 


Before  an  English  ship  can  sail  out  of  any  port  on  our 
British  coast,  it  must  be  pronounced  sea-worthy  by  a  fully 
qualified  and  experienced  surveyor  under  the  Government, 
and  the  captain  who  is  to  steer  the  vessel,  as  well  as  the 
officers  and  engineers,  must  each  and  all  hold  certificates  as  to 
their  fitness  for  their  respective  positions.  But  any  place  en- 
closed within  four  walls,  and  roofed,  or  even  semi-roofed  over, 
may  be  inhabited,  however  dangerous  to  the  health  of  the 
occupants  it  may  be,  and  anybody,  whether  qualified  or  not, 
may  plan  the  sanitary  arrangements  of  a  house,  and  anybody 
may  do  the  plumber's  work  and  drainage. 


Poor  men's 
bouses. 


The  poorest  of  men  and  women,  whatever  else  they  may 
lack,  should  never  lack  healthy  houses  to  live  in,  and  it  ought 
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to  be  the  care  of  the  rich,  wlicthcr  the  Government  of  the 
country  aids  in  this  matter  or  not,  to  see,  for  their  own  sakes 
if  for  no  higher  reason,  that  the  dwellings  of  the  poor  are 
made  Avholesome.  The  poor  have  no  power  or  means  to  do 
this  themselves. 

The  execrable  arrangements  provided  for  the  very  poor 
are  a  disgrace  to  our  country.  One  wonders  how  land- 
lords can  take  the  rents  of  such  hovels.  The  money  must 
surely  burn  holes  in  their  pockets,  at  times.  One  is  glad  he 
is  not  a  landlord  when  he  sees  such  miserable  places,  and 
thinks  of  the  sanitary  (!)   arrangements  belonging  thereto. 

In  this  commercial  age,  everything  (except  bric-a-brac,  Cost  of 
dress,  and  high  living)  becomes  a  question  of  cost.  It  may  healthy, 
therefore  be  encouraging  to  those  who  invest  their  money  in 
house  property,  as  well  as  to  house-owners  and  builders  of 
houses  generally,  to  know,  that  when  building  a  house  it  costs 
little  more,  with  good  planning  and  simple  appliances,  to  make 
it  wholesome,  as  far  as  the  plumbing  and  drainage  are  con- 
cerned, than  to  make  it  unwholesome  on  the  old  or  ignorant 
order  of  doing  the  plumber's  work  and  drainage.  The  houses 
"  run  up  "  here,  there,  and  everywhere,  in  our  London  suburbs, 
by  Tom,  Dick,  or  Harry,  for  the  classes  who  have  little  or 
no  knowledge  of  building,  or  house  sanitation,  and  who  have 
but  little  choice  in  selecting  where  their  home  shall  be,  ought 
to  have  this  redeeming  feature  about  them,  however  ugly,  ill- 
designed,  and  badly-constructed  they  may  be,  viz.,  that  they 
are  safe  to  live  in,  as  far  as  the  internal  plumbing  and  drain- 
age are  concerned. 

It  is  all  very  well  to  blame  architects  for  bad  buildings 
and  bad  drainage,  but  what  have  architects  to  do  with  nine- 
tenths  of  the  dwelling-houses  erected,  especially  in  the 
"  suburbs.^"  As  to  the  thousands  of  "  villas,"  the  terraces,  and 
the  rows  of  houses  down  the  side-streets,  closer  to  each  other 
than  peas  in  a  pod,  and  about  as  diversified  ;  the  chances  are, 
such  buildings  have  never  been  entered  by  an  architect,  and 
the  only  good  thing  about  them  has  probably  been  copied, 
without  the  smallest  acknowledgment :  for  we  live  in  an  ac^e  of 
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such  peculiar  morality,  that  ideas  (the  produce  of  the  mind) 
may  be  stolen  with  impunity,  whilst  a  turnip  stolen  out  of  a 
field  will  send  the  thief  to  prison.  In  some  cases,  perhaps  in 
many,  the  speculative  builder  has  given  an  architect's  assistant 
a  few  guineas  for  a  "  bit  of  an  elevation,  and  a  plan  or  two," 
and  his  other  houses  have  been  copied  from  his  first  production 
with  a  slight  modification  here  and  there,  a  little  alteration  in 
the  door-knocker  or  chimney-pot. 

Houses  unfit         When  a  house  is  found  to  be  unfit  for  occupation — and  there 

for  occupa-  ,     .        ,  .  i-        i 

tion.  are  tens  of  thousands  m  this  metropolis  alone — the  Law  ought 

to  step  in,  and  either  compel  the  owner  to  make  it  healthy,  or 
to  let  the  occupants  go  out,  free  of  rent,  and  put  a  sealed 
padlock  on  the  front  door.  What  a  demand  this  would  create 
for  padlocks ! 

It  is  better  to  have  fewer  sanitary  "  fittings,"  to  have 
only  one  sink  and  one  water-closet,  and  the  latter  would 
be  better  outside  the  house,  rather  than  have  several  such 
"  fittings "  and  "  conveniences,"  where  the  cost  would  be 
too  great  to  make  them  and  their  belongings  sanitarily 
perfect. 
Cutting  out  To  cut  out  the  plumbing  and  drainage  of  a  house,  and 

re-construct  such  work,  may  become  a  costly  affair,  but  not 
so  costly,  perhaps,  as  having  to  take  a  sea  voyage,  or  going  to 
Cannes,  to  recruit  one's  health  after  an  illness  caused  by  not 
cutting  them  out.  It  is  better  to  pay  a  drain-doctor  than  a 
grave-digger  ;  and  it  surely  is  more  satisfactory  to  one's  self 
to  pay  one's  money  away,  than  that  one's  executors  should  pay 
it  away  for  one.  There  are  scores  of  houses  in  England  where 
the  plumbing  and  drainage  are  allowed  to  remain  in  a  very 
bad  state,  because  of  the  expense  ;  and  yet,  a  vase  off  one 
of  the  mantelpieces  or  sideboards,  or  a  picture  out  of  the  gal- 
lery or  dining-room,  would  pay  for  putting  the  house  in  perfect 
sanitary  order.  A  man  made  strong  objections,  not  long 
ago,  to  the  writer  to  having  his  drainage  put  right,  and 
directly  afterwards  made  an  offer  of  nearly  a  thousand 
pounds  for  a  very  little  table  to  stand  in  one  of  his  draw- 
ing-rooms 


bad  plumbing. 
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In  mansions  witli  marble  tessellated  pavements  in  the  halls  Grand 
and  corridors,  polished  oak  flooring  in  all  the  best  rooms,  had  drainage, 
with  costly  decorated  walls  and  ceilings  everywhere,  with 
grand  paintings  hanging  upon  every  wall,  with  marble  statu- 
ettes standing  in  every  niche  in  the  "  grand  "  staircase,  and  at 
every  corner  of  the  terraced  walks,  with  large  stables  filled  with 
hunters — the  writer  has  heard  the  owners  of  all  this  whistle  to 
the  tune  of  "  Hang  the  drainage,  let  it  be!"  when  he  has  told 
them  that  their  fine  house  is  honeycombed  with  bad  drainage, 
and  that  it  is  not  safe  to  live  in. 

There  is  great  talk  in  some  quarters  about  "  Woman's  Woman's 
Rights  ; "  this  is  one  of  them,  to  see  that  the  house  is  kept  ^'^ 
clean  and  wholesome.  Once  a  week  the  mistress  of  the 
house,  or  her  representative,  should  go  over  the  whole  house, 
and  look  into  every  water-closet,  sink,  housemaid's  closet,  cup- 
board, scullery,  and  servants'  bed-room,  as  v/ell  as  into  the 
dust-bin  or  dust-hole.  Such  periodical  inspection  of  houses 
would  be  a  great  stimulus  to  servants  to  keep  them  clean. 
Where  this  is  done,  and  the  sanitary  appliances  and  arrange- 
ments of  the  house  are  perfect,  the  air  inside  the  house  will 
be  just  as  pure  as  that  outside,  and  much  sickness  will  be 
prevented. 

Testing  Phniihing  and  Drainage. — Just    a  word    on   the   Peppermint 

test, 
testing  of  waste-pipes,  soil-pipes,  and  drains,  to  see  that  they 

are  both  air-tight  and   fluid-tight.     The  peppermint  test  is  a 

ready  means  of  showing  certain  defects  in  the  sanitary  state 

of  a   house  ;    but   it    is    not  always    sufficiently   convincing, 

especially  to   those  who  have  to  be  convinced  against  their 

will.     Not  long  ago,  we  wanted  to  prove  to  a  house-owner 

that    the    drain  which    ran    through    the    house    was    faulty. 

Some    peppermint  had   been   sent  into    the    drain    from    the 

outside,  through  a   soil-pipe,  and  the  scent  of  it  was  coming 

through  the  drain  quite  strong  enough  to  show  that  it  was 

defective  ;  but  as  the  letting  of  the  house  depended  upon  the 

soundness    of  his  drain,  neither   he   nor  his  surveyor  would 

admit  that  he  smelt  it ;  and  as  two  noses  could  smell  it  on 

behalf  of  the  would-be-tenant,  and  two  could  not  on  behalf 
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Smoke  test. 


Hydraulic 
test 


of  the  would-be-landlord,  the  cabman  who  had  brought  some 
of  the  visitors  to  the  house,  and  who  was  waiting  outside,  was 
brought  down  into  the  basement  and  asked  if  he  noticed  any- 
thing. "  Yes,  a  smell  of  peppermint !  " 

I  consider  a  smoke  test  a  more  effective  means  of  finding 
out  defects  in  waste-pipes,  soil-pipes,  and  drains,  especially 
when  driven  into  such  pipes  by  an  apparatus  called  the 
"  Asphyxiator."  With  the  very  smallest  defect  in  a  pipe,  etc., 
the  house  could  soon  be  filled  with  smoke,  and  the  defect  or 
defects  traced  as  easily  as  it  is  to  trace  which  chimney  the 
smoke  is  issuing  from  when  only  one  fire  is  lighted  in  the 
house.  But  the  strongest  test  for  doubtful  soil-pipes  and 
drains  is  the  hydraulic  test,  and  this  is  generally  pretty  easily 
applied.  The  drain  has  only  to  be  sundered  at  the  lowest  end 
outside  the  Jiouse,  and  plugged  up  with  a  ball  of  clay  or 
cement,  and  then  charged  with  water,  and  if  the  water  subsides, 
or  is  found  to  have  subsided  after  standing  for  a  few  hours, 
it  will  demonstrate  to  everybody  concerned  that  the  drain  is 
defective.  In  testing  long  lengths  of  vertical  lead  soil-pipe 
with  water,  it  is  better  to  do  it  in  sections,  sundering  the  pipes 
here  and  there,  for  the  purpose  of  preventing  too  great  a  strain 
upon  the  pipe  ;  but  lengths  of  30  or  40  feet  should  stand  the 
pressure  well  enough,  though  the  water  should  only  be  allowed 
to  remain  in  the  pipes  just  long  enough  to  see  that  it  is 
sound.  With  a  peppermint-test  a  piece  of  solid  excrement 
or  congealed  grease  may  have  covered  a  small  defect  in  the 
pipe  or  drain  for  the  nonce,  and  made  the  drain  appear  sound, 
though  in  reality  it  was  unsound.  And  this  may  also  be  the 
case  with  a  smoke-test,  but  no  such  accidental  and  temporary 
stoppage  would  prevent  a  water-test  from  showing  any  defect, 
however  small,  either  of  air-tightness,  or  fluid-tightness,  in  a 
soil-pipe,  waste-pipe,  or  drain. 

In  examining  a  house  a  short  time  ago,  where  the 
drainage  had  been  recently  overhauled  and  pronounced  per- 
fect, I  noticed  a  very  faint  sewage  smell  on  going  into  a  room 
near  the  foot  of  a  long  stack  of  soil-pipe.  I  had  this  piece  of 
drainage  stopped  up,  and  two  tests  made  with  peppermint, 
putting  ab  >ut  an  ounce  of  Mitcham   oil-of-pcppcrmint  each 
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time  into  a  can  of  boiling  water  and  pouring  that  down 
the  soil-pipe  from  its  ventilating  outlet  above  the  roof.  A 
can  or  two  of  hot  water  was  then  thrown  down  after  it  to  carry- 
it  well  through  the  pipe  and  piece  of  branch-drain.  But  so 
well  was  the  drain  and  its  junction  with  the  soil-pipe  concreted 
over,  that  no  trace  of  peppermint  was  noticed  for  nearly  an 
hour,  but  on  attempting  to  charge  the  soil-pipe  (which  was 
built  in  the  wall,  and  plastered  and  papered  over)  with  water, 
the  pipe  could  not  be  filled.  The  water  leaked  through  the 
jointing  of  the  soil-pipe  with  the  drain,  and  through  defects 
in  the  lower  part  of  the  piping,  as  fast  as  it  could  be  poured 
into  it,  from  a  water-closet  fixed  on  the  third  floor,  and  from 
water-cans  emptied  into  it  on  the  second  floor,  where  a  water- 
closet  had  been  taken  up  for  the  purpose. 

A  very  curious  thing  happened  the  other  day  in  testing  Curious  test 

.^i  ,1  ,      .  ,  .   ,  ,  with  smoke. 

With  prepared  smoke-paper  some  drams  which  ran  under- 
neath a  country  mansion.  An  offensive  smell  was  noticed 
near  a  doorway  inside  a  wing  of  the  house  ;  the  drain  was 
opened  up  outside  the  walls  of  the  house,  and  a  hole  made 
in  the  branch-drain  running  under  this  part  of  the  house 
(the  main  drain  being  blocked  off),  for  the  nozzle  of  the 
tubing  from  an  "  Asphyxiator "  to  enter.  The  smoke  was 
then  driven  into  the  drain  as  rapidly  as  possible.  I 
watched  the  door-jambs,  hoping  to  see  the  smoke  come 
through  somewhere,  but  nothing  car.ie  out  for  some  little 
time,  and  then  only  a  little  smoke.  I  could  not  understand 
this,  but  on  walking  about  the  house,  I  found  clouds  of 
smoke  coming  from  a  chimney  into  one  of  the  best  rooms, 
quite  in  another  wing,  and  about  lOO  feet  distant.  The  room 
was  too  full  of  smoke  for  anybody  to  get  to  the  chimney  for 
some  time,  but  standing  up  in  the  chimney,  about  three  or  four 
feet  above  the  chimney-breast,  was  a  4-inch  iron  ventilating- 
pipe  taken  from  the  head  of  the  soil-drain  right  into  the 
chimney  !  The  curious  part  of  the  smoke-test  was,  that 
the  smoke,  instead  of  coming  through  where  we  supposed  a 
defect  to  exist  (and  which  was  ultimately  found  to  be  a  large 
defect)  in  the  chief  branch-drain,  and  only  six  or  seven  yards 
from  the  point  where   the  smoke  was    introduced,  travelled 
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through  a  minor  branch  for  a  length  of  about  forty  yards, 
and  dehvered  itself  into  the  chimney.  But  who  would  have 
expected  to  find  a  drain-ventilating-pipe  standing  up  in  a 
chimney  in  a  mansion  only  r^-built  about  twelve  years  ago  ? 
The  smoke  not  only  came  into  the  room,  but  it  poured  out  of 
the  chimney  in  volumes  ;  and  my  belief  is,  that  if  we  had  not 
burnt  a  large  quantity  of  prepared  smoke-paper,  and  had  not 
sent  the  smoke  very  rapidly  into  the  drain,  we  should  not 
have  found  this  drain  air-pipe  out,  especially  if  there  had 
been  a  fire  in  the  room  at  the  time,  or  the  chimney  had  had 
greater  drawing  power. 

I  conclude  these  introductory  remarks  by  stating,  not  only 
as  my  opinion  but  as  my  experience,  that  more  filth  is  often 
found  in  a  single  water-closet  and  trap  badly  constructed 
than  could  be  found  in  the  whole  plumbing  and  drainage  of  a 
large  house,  if  well  considered  and  w^ell  constructed  on  a 
proper  system  of  drainage. 


CHAPTER   II. 

UNTRAPPED      WASTE-PIPES      AND      SOIL-PIPES  ;      OR     THE 
NECESSITY   OF   TRAPS. 

LJntrapped  pipes — Waste-pipes  get  foul — Waste-pipes  acting  as  ventilators — Speci- 
mens of  untrapped  lavatories,  sinks,  baths,  &c. — Untrapped  water-closets. 

It  is  almost  incredible,  after  all  that  has  been  said  and  written   Untrapped 

pipes* 

about  sanitary  plumbing,  that  such  "  fittings  "  or  "  fixtures  "  as 
sinks,  lavatories,  and  water-closets,  or  even  baths,  can  be  fixed — 
unless  under  most  exceptional  circumstances — zvitJwut  traps. 
Such  "  fittings,"  however,  are  still  being  fixed,  especially  in 
London  and  its  suburbs,  though  in  decreasing  numbers.  The 
men  who  fix  these  "  fittings,"  or  direct  them  to  be  fixed,  are 
quite  content  if  the  discharging  ends  of  the  waste-pipes  from 
them  are  left  open  to  the  atmosphere,  i.e.,  are  "  disconnected  " 
from  the  drain,  no  matter  what  the  size  or  the  length  of  the 
pipings  may  be,  so  long  as  the  "  outlet "  is  within  measurable 
distance  of  the  "  inlet."  They  do  not  seem  to  know  that 
such  waste-pipes  may  become  in  time  as  foul  as  the  drains 
from  which  they  have  been  ''  disconnected  ; "  that,  in  fact, 
they  may  become  drains  in  themselves  ;  or  they  would  surely 
trap  them  off  from  the  house,  and  not  treat  them  as  if  nothing 
but  clean  water  had  to  pass  through  them.  Nor  can  they 
know  that  such  waste-pipes  become  ventilators,  or  they  would 
never  allow  pipes  which  carry  off  the  suillage  of  a  house 
to  bring  in  also  its  fresh  (.?)  air. 

That  waste-pipes  from  such  "  fittings "  become  foul  is  Waste-pipes 
readily  proved  by  putting  the  nose  over  their  "  inlets  ;  "  or 
where  the  sense  of  smell  is  defective,  or  obstinate  (as  is  not 
unfrequently  the  case  with  owners  when  wanting  to  let  or  sell 
their  houses),  by  tying  a  sponge  or  white  pocket  handkerchief  to 
a  thick  piece  of  copper  wire,  and  pulling  it  through  the  piping. 
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This  fouling  is  easily  understood  when  we  consider  what  is 
sent  into  such  waste-pipes.  Take  the  case  of  a  lavatory  or 
housemaid's  sink.  The  hands  are  here  freed  from  all  kinds 
of  dirt ;  and  at  times  a  great  deal  of  soap  is  needed  to  make 
them  clean.  A  plug  or  valve  is  opened  by  the  person  using 
the  lavatory,  and  the  soapy  water  is  made  to  drain  itself 
away  without  any  attempt  to  wash  out  the  waste-pipe,  or 
even  to  rinse  the  basin.  The  soap-suds  dry  and  decompose 
upon  the  waste-pipe,  and  the  bad  air  coming  from  this  passes 
freely  into  the  house,  either  through  the  waste-plug  or  valve 
(B,  Fig.  i)  or,  when  this  is  shut,  through  the  overflow-arm  (c). 
This  fouling  of  the  waste-pipe  is  sometimes  augmented,  for 
the  writer  has  proved  to  more  than  one  householder  (by 
putting  a  heated  poker  into  the  pipe  for  intensifying  the 
smell)  that  chamber-utensils,  etc.,  are  emptied  at  times  into 
lavatory  basins  and  sinks — butlers  often  treat  their  sinks  as 
badly — and  that,  too,  in  houses  whose  rental  has  exceeded  a 
thousand  pounds  a  year.  Unfortunately,  where  there  is  any 
willingness  to  wash  out  the  basin,  or  sink,  and  the  waste-pipe 
after  usage,  the  appliances  are  ill-adapted  for  giving  the  pipe 
an  efficient  flushing  ;  for  the  plugs-and-washers  or  waste-valves 
are  often  only  equal  in  their  bore  to  about  one-sixth  of  the 
area  of  the  waste-pipe,  and  are  therefore  much  too  small  to 
allow  any  water  to  pass  from  the  sink  or  basin  into  the 
waste-pipe  in  a  body  large  enough  to  be  of  value  as  a 
cleansing-force.  And  the  supply  of  water  to  lavatories 
is  often  so  poor  (having  to  come  in  through  a  -y-inch  supply- 
valve,  bib-cock  or  urn-cock,  with  but  little  pressure,  that  is, 
head  of  water)  that,  in  this  busy  age,  no  one  can  spare  time  to 
refill  a  basin  for  the  purpose  of  rinsing  out  its  waste-pipe. 

If  waste-pipes  from  "washing-up"  sinks,  pantry-sinks,  and 
lavatories  get  foul,  waste-pipes  from  slop-sinks,  scullery-sinks, 
urinals,  and  water-closets — being  conductors  of  more  offensive 
matter — must  also  get  foul.  Experience  proves  that  all  pipes 
conveying  "dirty "  water  and  excremental  matters  get  foul; 
for,  sooner  or  later,  no  matter  what  flushing  appliances  may 
be  adopted,  they  get  insufficiently  flushed  out  with  clean 
wdXQV  at  the  time  they  are  used,  and  the  offensive  matters  passed 
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through  them  are  allowed  not  only  to  stain,  but  to  dry 
and  corrode  upon  the  pipe.  Let  the  sceptical  reader,  if  there 
be  one,  cut  out  a  piece  of  a  waste-pipe  or  soil-pipe  (an 
untrapped  pipe,  if  he  prefers),  the  one  he  thinks  the  sweetest 
in  his  house,  and  fixed  on  the  principles  we  are  now  exam- 
ining, and  when  he  has  got  the  piece  of  pipe  in  his  hand, 
let  him  put  his  finger  inside  and  "  scrape  "  it  round,  and  then 
let  this  anti-trap  man  put  his  stained  finger  to  his  nose»  and 
say  how  he  would  like  ten,  fifty,  or  a  hundred  feet  of  that 
kind  of  piping  sending  its  oftensive  matter  into  the  rooms 
of  his  house. 

We  have  seen  how  waste-pipes  from  sinks,  lavatories,  etc.,  Waste-pipes 

^11  as  ventilators. 

become  foul ;  and  it  will  not  take  many  woras  to  show  how, 
when  untrapped,  they  become  ventilators.      Such  pipes  being 
open  right   through,  like    chimney-shafts,  and  having   their 
upper  part  in  warmer  and  more  rarefied  air  (being  inside  the 
house)    than   their  lower   part,   become    great   conductors    of 
air  into  the  house,  especially  when  many  fires  are  going  and 
in  the  night-time,  and  also  in  cold  weather,  when  the  doors 
and  windows  are  shut.     This  can  be  easily  tested,*  by  holding 
a  lighted  taper  over  their  "  inlets  "—i.e.,  their  connections  with 
the  sink  or  lavatory,  etc.,— or  by  a  more  ready  way  still,  by 
placing  the  nose  or  the  back  part  of  the  hand  over  them  ;  or 
a  more  scientific  test  can  be  made  by  placing  an  anemometer 
over  the  grating  of  the  sink,  or  the  plug-hole  of  the  lavatory, 
etc.,  and   registering  the  lineal  feet  of  air    coming  through, 
though  some  air  would  pass  in  unregistered.      This,  of  course, 
varies   very   much   with   circumstances,    but   the   writer   has 
registered  thousands  of  feet  (lineal)  per  hour  as  having  come 
through  such  pipings.      The  atmosphere  coming  thus  into  the 
house,  and  taking  with  it  the  bad  air,  perhaps  disease-germs 
from  decaying  matters  in  the  waste-pipe,  cannot  be  pure  and 
must  be  unhealthy,  especially  for  invalids  and  sleeping  persons. 
The  writer  knows  of  many  cases  where  complaints  of  bad 
smells   have   been    made,  and   where   serious    illnesses   have 

*  A  very  ready  test  is  to  put  a  smouldering  rag,  or  piece  of  smoke-paper, 
under  the  discharging-end  of  an  untrapped  pipe,  and  see  the  fumes  come  through 
the  piping  into  the  house. 
C 
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arisen,  through  such  bad  treatment  of  waste-pipes  ;  and  as 
the  practice  of  fixing  untrapped  pipes  is  still  common  even 
under  the  direction  of  men  who  would  be  offended  if  they 


^1 


Fig.    I.— Untrapped  Lavatory  Waste  ;— a  bad  arrangement 


were  not  called  sanitarians,  he  illustrates  here  a  few  out  of  the 
very  many  cases  which  have  had  to  be  remedied. 

Fig.  I  shows  a  lavatory,  fixed  in  a  dressing-room  of  a 
country  mansion,  with  a  long  length  of  untrapped  waste  from 
il,  discharging  over  a  large  gullcy-trap.     The  water-way  from 
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the  basin,  A,  into  the  waste-pipe,  tlirough  the  waste-valve,  B, 
was  only  equal  to  the  area  of  a  half-inch  pipe,  but  the  "  hori- 
zontal "  waste  was  a  two-inch  lead  pipe,  and  the  vertical 
waste,    F,   4- inch    cast-iron    pipe.      The    gulley,   F,   was    so 


Fig.   2. — Untrapped  Sink  Waste  ; — a  bad  arrangement. 


large  that  no  amount  of  water  sent  through  the  lavatory 
would  have  cleansed  it.  The  contents  of  this  gulley,  when 
stirred  up  with  the  end  of  a  walking-stick,  gave  forth  a  most 
offensive  smell,  and  the  bad  air  from  this,  as  well  as  that 
coming  from  the  splashings  at  the  foot  of  the  pipe,  D,  and 
from  the  foul  waste-pipe  itself,  passed  freely  enough  into  the 
dressing-room  and  over  the  house,  though  no  doubt  it  was 

C    2 
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mixed  with  the  atmosphere  which  went  in  with  it  through  the 
discharging-end  of  the  waste-pipe,  at  E.  The  servants  were 
supposed  to  keep  the  waste-valve,  B,  closed  ;  but  closed  or 
not,  the  bad  air  from  the  pipe  would  find  ready  access  to 
the  room  through  the  overflow,  C. 

Fig.  2  shows  a  2-in.  untrapped  waste-pipe,  which  was 
found  fixed  to  a  general  sink  on  the  landing  of  an  upper  floor 
of  a  large  West  End  house.  The  pipe  travelled  under  the 
floor  of  a  dressing-room  for  about  15  feet,  and  delivered  itself 
into  a  rain-water-head  outside,  H.  This  head  also  received 
the  rain-water  from  a  small  roof,  and  the  waste-pipe  and 
rain-water-pipe — 4-in.  cast-iron  pipe — now  combined,  des- 
cended vertically  for  about  30  feet,  and  then  continued, 
with  a  quick  fall,  for  about  30  feet  more,  and  delivered 
itself  into  a  gulley-trap,  as  shown  at  J.  On  placing  the 
nose  over  the  mouth  of  this  waste-pipe,  at  G,  one  wished, 
for  the  moment,  that  only  anti-trap  men  had  noses.  Pailfuls 
of  filth  were  washed  out  of  the  piping ;  for,  the  sink  being 
on  the  nursery  floor,  all  sorts  of  matter  had  been  emptied  into 
it.  The  house  was  thus  exposed  to  a  very  foul  piping,  equal 
in  superficial  area  to  between  sixty  and  seventy  feet,  as  well 
as  to  the  bad  air  coming  from  matters  decomposing  in  the 
gulley  trap,  K. 

On  examining  some  Industrial  Dwellings  in  the  East  End 
of  London,  not  long  ago,  it  was  found  that  from  three  to 
four  hundred  dwellings  had  no  traps  in  their  scullery  sink- 
wastes.  The  wastes  from  these  sinks  on  the  upper  storeys 
branched  into  main-wastes,  as  shown  to  sink  G,  Fig.  3 ; 
and  these  stack-pipes,  L,  emptied  themselves  over  gulley-traps, 
as  shown  at  T.  The  wastes  from  the  sinks  on  tlie  ground 
floor,  H,  also  discharged  over  gulley-traps  outside  an  external 
wall  of  the  buildicg,  as  shown  at  P.  To  keep  out  the  very 
ofifensive  smell  coming  into  the  rooms  through  these  un- 
trapped wastes,  in  some  instances  rags  were  placed  over  the 
sink-gratings  with  a  brick  to  keep  them  down  ;  in  others 
the  gratings  had  been  knocked  out  and  the  wastes  corked  up; 
and  in  one,  the  grating  of  the  sink-waste  had  been  soldered 
over,  and  the  water-closet  turned   into  a  sink,  as  well   as  a 
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W.  C.  The  surface  of  the  ground  in  the  yards  adjacent  to 
the  waste-discharges  was  in  a  filthy  state  from  the  splashings 
from  the  waste-pipes;  and  in  some  cases  where  pieces  of 
paper  had  washed  over  the  gully  grating,  the  mess  was  two 
or  three  inches  deep.  The  arrows  in  the  drawing  show  how 
such  pipes  act  as  venti- 
lators. 

With  untrapped 
waste-pipes  there  is  not 
only  the  danger  of  get- 
ting disease  germs  into 
the  house,  from  organic 
matter  decomposing  in 
uncleansed  pipes,  but 
there  is  the  additional 
risk  of  getting  drain  air 
through  them  as  well, 
for  such  pipes  are  often 
made  to  discharge  over 
bell-traps,  as  shown  at 
D,  Fig.  245,  page  299  ; 
and  a  bell-trap,  as  every- 
body ought  now  to 
know,  cannot  be  de- 
pended upon  for  an  hour  |^^ 
to  keep  its  seal.  In  a 
house  where  such  an  ar- 
rangement was  recently 
rectified,    a     gentleman 

lost  his  child,  and  when  his  doctor  told  him  the  death  had 
been  caused  by  bad  drainage,  he  could  not  understand  it, 
as  he  had  had  "all  the  waste-pipes  disconnected  from  the 
drain,"  etc.;  but  on  examining  the  house,  the  bath-waste  was 
found  to  have  no  trap  in  it,  and  to  discharge  over  a  bell-trap 
outside  the  house  ;  but  the  bell-trap  was  unsealed,  and  the 
bad  air  coming  through  it  from  the  drain  travelled  readily 
enough  up  the  bath-waste  and  into  the  house.  In  a  similar 
case,  the   other  day,   it  was  proved  to  a  clerk  of  the   works 


Fig. 
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of  the  old   school  how  valueless  such  traps  were,   and    how 
readily   the    air    in   the    drain     passed    through  them    and 


Fig.  4. — Untrapped  Balh  Waste  ; — a  bad  arrangement. 

through  any  untrapped  pipe  discharging  over  them  into  the 
house.  A  little  peppermint  put  into  a  can  of  boiling  water 
and  poured   into  the  drain,  though  at  a  considerable  distance 


PLATE    I. 


Yii}.   5.— Untrapped  Waste-pipes  ;— bad  arrangement. 
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from  such  traps,  will  soon  satisfy  the  most  sceptical  on   this 
point. 

Fig.  4  shows  a  bath,  with  a  long  length  of  untrapped 
waste  from  it.  The  bath,  A,  was  much  used  for  the  farhily 
washings,  and  as  the  wastes,  B,  C,  and  D,  were  large,  and  the  way 
into  them  very  small  (through  the  bath-waste  valve),  the  pipe 
became  foul,  and  the  bad  air  coming  from  the  decomposing 
soap-suds  in  the  pipe  passed  freely  into  the  house.  The 
householder  would  not  believe  this,  until  a  bit  of  burnt  rag 
(for  want  of  a  better  means)  was  put  into  the  head,  at  C,  and 
the  fumes  thereof  disclosed  themselves  to  his  nasal  organ 
where  he  was  standing  in  the  bath-room. 

A  gentleman,  an  amateur  sanitarian,  living  in  a  nice  Local  board. 
country  house,  thought  he  could  not  do  better  than  follow  the 
rules  laid  down  by  the  Local  Government  Board  for  "dis- 
connecting "  the  waste-pipes  in  his  house,  but  he  soon  found 
bad  smells  in  various  parts  of  the  house.  The  drawing, 
Fig.  5,  Plate  i,  illustrates  what  was  found.  The.  waste-pipes 
from  bath,  E,  lavatory,  F,  and  slop-sink,  G,  and  from  the 
double  lavatory,  K,  as  well  as  the  overflow  pipes  from  the  two 
cisterns,  D,  and  water-closet  safe,  T,  were  all  collected  together 
outside  the  external  w^all,  and  made  to  discharge  into  an  open 
stone  channel,  A,  without  traps,  as  shown  at  P,  N,  T,  V,  s.  The 
"  five-holed  "  trap,  B,  had  often  become  covered  over  by  the  filth 
coming  from  one  or  more  of  these  waste-pipes,  and  the  ground 
outside  the  stone  channel  *  was  completely  saturated  with  de- 
composing matters.  The  waste-pipes,  P  and  s,  from  the  slop- 
sink  and  lavatories,  had  become  very  foul,  and  as  they  were 
not  trapped  in  any  way,  the  bad  air  coming  from  matter 
decomposing  inside  them  found  an  easy  passage  through  the 
"  fittings  "  to  the  house,  as  shown  by  the  arrows.  The  bad 
air  also  coming  from  the  filth  collecting  around  the  discharge- 
ing  ends  of  these  pipes,  and  in  the  stone  channel,  found  a 
ready  entrance  through  the  overflow-pipes,  T,  V,  to  the 
house,  as  well  as  through  the  overflow-pipe,  X,  to  the  drinking- 
water  stored  in  the  cisterns,  D.     Other  defects   were  found, 

*  This  channel  is  shown  quite  clean   in   the  drawing,    but   as   a   rule   it  is 
generally  very  dirty  from  the  splashings  from  the  waste-pipes. 
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but  having  little  bearing  upon  the  subject  of  traps  are  not 
referred  to  here. 

Untrapped  Water-Closets.  —  In  "Lectures  on  Sanitary 
Plumbing,"  my  opinion  is  given  in  exteiiso  on  the  evils  of 
fixing  water-closets  without  traps,  and  I  have  illustrated  there 
the  several  modes  in  which  these  evils  arise.  I  do  not,  there- 
fore, enlarge  on  this  question  here,  but  simply  repeat  what 
appeared  in  the  earlier  edition  of  this  work. 

W.C.'swith-  When  water-closets  are  fixed  zvithoiit  traps,  the  house  is 

out  traps. 

only  "  protected  "  from  the  soil-pipe  air,  and  perhaps  drain  air 

too,  by  a  mechanical  valve  or  plug  (fixed  somewhere  on  the 
outlet  of  the  water-closet  basin)  which  at  times  vinst  get 
out  of  order.  When  this  occurs,  what  is  there  in  the  water- 
closet  apparatus  to  prevent  the  noxious  gases  escaping  into 
the  house  }  Again,  water-closets  are  often  used  by  careless 
people  who  pull  the  discharging-handle  (if  they  pull  it  at  all) 
in  such  a  way  as  to  catch  some  of  the  solid  excrement,  or 
paper,  under  the  basin-plug  or  valve.  In  such  cases,  this  plug 
or  valve  is  imperfectly  sealed,  and  the  water  not  only  leaks 
out  of  the  basin — leaving  it  dry  for  the  next  user  of  the  closet 
— but  the  air  in  the  soil-pipe,  whether  it  be  what  is  called 
"  sewer-gas  "  or  not,  finds  an  easy  passage,  through  such  im- 
perfect sealing  of  the  valve,  into  the  Jiouse. 
Trapless  A  tier  of  trapless  closets  may,  in  the  way  just  referred  to, 

closels. 

become  more  or  less  air-feeders,  and  help,  in  their  little  but 
stinking  way,  to  satisfy  the  demands  for  air  made  by  the  several 
fires  on  the  various  floors  of  the  house.  For  the  top  of  the  soil- 
pipe  being  open  to  the  atmosphere  would  allow  the  colder 
and  heavier  air  outside  in  winter  to  push  its  way  through  the 
pipe — notwithstanding  the  strongest  upcast  cowl  that  could  be 
put  upon  it — to  the  warmer  and  lighter  air  inside  the  house  ; 
and  the  drawing  power  of  the  several  fires  would  help  to  pull 
the  air  through  such  defective  valve-seal ings  as  we  have  just 
been  considering. 


CHAPTER   III. 

THE   ADVANTAGES   OF   TRAPS. 

Well-sealed  traps  exclude  bad  air — Traps  condemned  in  ignorance — A  cesspool 
trap — Traps  on  soil-pipes — Traps  largely  used,  and  for  a  long  period — Experi- 
ments to  see  the  value  of  "water-seals" — Traps  and  sewer-gas — Dr.  Car- 
michael's  experiments  with  traps — The  Sanitary  Engineer. 

By  fixing  well-scaled  self-cleansing  traps  under  the  various  Traps  of 
sanitary  fittings,  z>.,  between  the  "  fitting  " — be  it  a  bath,  sink, 
urinal,  lavatory,  or  water-closet — and  the  waste-pipe  or 
soil-pipe,  the  house  is  protected  from  any  air,  good  or  bad, 
moving  or  standing  in  such  pipes,  as  well  as  from  any 
particles  coming  from  decomposing  excremental  matter  left  in 
the  piping  or  drain  through  inefficient  flushing,  provided  that 
the  pipes  on  which  such  traps  are  fixed  are  properly  ventilated. 
The  water-seal  of  an  efficient  trap  will  prevent  the  passage  ot 
air  through  it,  though  under  considerable  pressure.  Nor  will 
the  strongest  fire  or  rarefied  air  inside  a  house  draw  any  air 
through  a  well-sealed  water-trap ;  therefore,  traps  must  be  ot 
great  advantage. 

Traps  have  been  condemned  by  many  persons  inex-  Traps  con- 
perienced  in  sanitary  plumbing,  because  of  the  bad  smells  ignorance, 
invariably  found  in  connection  with  plumbing  and  drainage 
works  done  on  the  old  methods.  Finding  bad  smells  in 
water-closets,  &c.,  &c.,  such  persons  have  erroneously  con- 
cluded that  the  smells  have  come  tJu-oiiglt  the  ivater-seal  of  the 
trap  from  the  regions  below.  The  truth  is,  that  traps  having 
very  poor  water-seals  have  often  been  used,  and  that  no 
means  have  been  taken  for  preventing  the  loss  of  what  little 
seals  they  may  have  had.  Then  again,  the  traps  used  in  thou- 
sands of  instances  have  been  of  a  non-cleansing  kind,  and  so, 
collecting    and  holding  their  filth,   have  become  small   cess- 
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pools,  giving  forth  in  themselves  a  stink  which  might  well  be 
attributed  to  drains  and  sewers. 

Cesspool  Many  instances   might   be    given   to    show    that    efficient 

water-traps  are  of  great  value  for  keeping  out  the  most 
powerful  sewage  smells.  In  a  country  mansion,  about  three 
years  ago,  the  people  were  driven  away  from  the  house  by  the 
horrible  smell  which  came  out  of  a  4-in.  air-pipe,  fixed  at  the 
head  of  the  drain.  The  smell  from  this  pipe,  in  a  line  with 
the  wind,  was  most  execrable  even  at  a  distance  of  lOO  feet 
from  it.  The  drain  had  been  carried  into  a  huge  cesspool 
without  a  trap.  The  owner  would  not  allow  a  proper  dis- 
connection of  the  drain  with  the  cesspool,  nor  would  he 
allow  the  drain  to  be  ventilated  ;  that  is,  he  would  only  allow 
this  one  air-pipe  to  be  upon  the  drain.  The  clerk  of  the 
works,  who  had  left  the  house  for  about  a  year,  was  sent  for 
to  explain  the  cause  of  this  horrible  smell,  and  he  came  to 
me  for  advice.  I  told  him  that  if  his  master  was  stupid 
enough  to  store  up  sewage  in  such  a  way,  and  would  not 
allow  the  drain  to  be  properly  "  disconnected "  and  venti- 
lated every  lOO  feet  or  so,  he  should,  at  any  rate,  trap  off 
the  cesspool.  This  he  did,  and  there  has  never  been 
any  bad  smell  noticed  from  the  air-pipe  since.  This  is 
only  to  show  that  traps  are  of  value  for  keeping  out  bad 
smells. 

Traps  upon  As  a  further  proof  tliat  traps  are  of  great  value  for  keep- 

pipes.  .^^  ^^^  soil-pipe  air,  it  may  be  stated  that  the  author  has 
often  had  several  valve-clo.set  apparatus  taken  up  for  repairs 
in  large  buildings,  where  they  were  fixed  on  a  stack  of  very 
old  soil-pipe,  leaving  the  traps  only  to  protect  the  house  from 
the  soil-pipe  ;  and,  though  such  closets  have  been  away  for 
several  days  together,  he  has  never  known  that  anx'body 
has  detected  the  slightest  offensive  smell  as  having  passed 
through  any  of  the  traps.  Yet  no  stack  of  soil-pipe,  or  even 
waste-pipe,  could  be  left  for  half  an  hour  tui'/iojit  a  trap,  in 
such  a  case,  without  becoming  an  offence  to  everybody  in  the 
house. 


'V^ 
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Fig.  6. — View  of 
glass  traps  and  piping 
lor  testing  tlieir 
water-seal. 


If  traps  had  not  been  valu-  Used  for  a 
able  for  keeping  out  bad  smells 
in  waste-pipes,  soil-pipes,  and 
drains,  they  would  never  have 
been  used  for  so  long  a  period 
as  they  have  been,  nor  would 
they  have  been  so  widely  and  so 
generally  used  in  all  civilised 
countries  for  such  purposes.  My 
.v\  own  impression  is  that  if  self- 
cleansing  traps  had  always  been 
used,  and  such  traps  had  been 
made,  by  proper  ventilation,  etc., 
to  maintain  their  seals  against 
syphonage,  momentum,  and 
evaporation,  traps  would  never 
have  been  condemned  at  all.  A 
trap  with  a  water-seal  of  a  depth 
of  i|-in,  or  more,  is  of  much 
greater  value  forresistingnoxious 
gases,  etc.,  in  pipes  than  many 
people  suppose.  I  will  give  here 
the  results  of  a  few  experiments 
out  of  many  which  I  have  re- 
cently made  to  see  the  value  of 
water-seal-traps. 


Two  glass  traps  (made  in  Glass  traps  for 
the  shape  of  the  well-known 
half  S-trap)  i-in.  bore,  and- 
having  a  water-seal  i|-in.  deep, 
were  branched  into  a  very  long 
length  of  I -in.  lead  piping,  as 
illustrated  in  Fig.  6.  About  120  Piping, 
feet  of  I -inch  lead  piping  was 
coiled  round  in  two  separate 
coils,  as  shown  at  G  and  K,  to 
get  a  good  resistance,  by  fric- 
tion, etc.,  of  anything   sent    up 


Air-cocks. 


Gas  test 
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the  piping,  and  to  throw  greater  pressure  upon  the  seals  of 
the  traps,  one  trap  being  fixed  under  each  coil,  as  shown  at  B 
and  J. 

For  some  of  the  experiments  an  air-cock  was  attached  to 
the  "  inlet "  of  each  trap,  as  shown  at  N,  and  over  the  air-cock 
was  fastened  an  india-rubber  bag,  as  shown  at  A',  for  collecting 
any  air,  should  any  pass  through  the  water-seals  of  the  traps. 
An  air-cock  was  also  fixed  on  the  top  of  the  piping,  as  shown 
at  L,  for  opening  or  closing  this  part  of  the  piping  as  required. 

{a)  A  test  was  made  with  gas.  A  half-inch  pipe  was 
laid  on  from  the  gas-main,  and  connected  to  the  piping  at  E, 
and  the  gas  turned  on.  When  the  gas  had  driven  out  the 
air  in  the  piping,  and  a  light  could  be  obtained  at  L,  the 
cock  at  L  was  turned  off,  and  the  full  pressure  of  the  gas  was 
then  thrown  upon  the  water-seals  of  the  traps.  The  gas  was 
allowed  to  remain  on  for  forty  hours,  but  nothing  could  be 
traced  as  having  passed  through  the  traps.  The  pressure 
upon  the  "  standing- water  "  of  the  trap  depressed  it  on  its 
outlet  side,  C,  gradually  until  it  had  sunk  i|-in.,  about.  Of 
course  as  the  water  was  depressed  in  the  outer  limb  of  the  trap, 
C,  it  was  correspondingly  raised  in  the  inner  limb,  B.  The 
highest  point  registered  during  the  forty  hours  was  2|-in.  in 
the  "  inlet,"  B,  above  the  water-line  of  the  trap.  The  pressure 
of  the  gas  varied,  of  course,  during  the  forty  hours,  but  during 
the  daytime  the  water  was  kept  up  in  the  dips,  B  and  J, 
about  an  inch-and-a-quarter  above  its  normal  level.  Towards 
evening  the  company  increased  th^  pressure  in  the  mains  to 
about  fourteen-twentieths,  and  the  water  rose  up  in  the  dips 
accordingly,  standing  at  times  as  already  mentioned,  2^-in. 
above  its  normal  level.  By  pricking  a  hole  in  the  pipe  at  H 
with  a  very  fine  pin,  a  very  fine  jet  was  obtained,  but  this  will 
be  well  understood.  When  the  gas  was  turned  off,  the  water 
returned  to  its  normal  level  in  the  traps,  and  the  very  small 
quantity  of  air  which  had  been  pressed  into  the  bags  by  the 
water  rising  up  in  the  dips,  when  under  pressure,  was  carefully 
squeezed  back  again,  and  the  little  air-cocks,  A,  turned  off,  and 
the  bags  removed.  A  light  was  then  applied,  and  the  air- 
cocks.  A  and  N,  opened,  but  no  sign  of  a  flame  was  got  from 
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either  trap*  though  on  squeezing  the  little  air  out  of  the  bag 
into  the  dip  of  the  lower  trap  it  depressed  the  water  an 
eighth  of  an  inch, 

(p)  Another  test  was  made  with  prepared  smoke-paper.  Smoke  test. 
The  smoke  was  driven  into  the  piping  at  E  by  an  Asphyx- 
iator,  and  when  the  whole  of  the  piping  was  well  charged  with 
smoke,  the  air-cock  L,  on  the  top  of  the  pipe,  was  turned  off, 
and  a  pressure  strong  enough  to  raise  the  water  an  inch  in 
the  dips  of  the  traps  was  put  upon  the  seals,  but  though 
the  smoke  was  applied  in  this  way  for  half-an-hour,  not  a 
particle  passed  through  the  water-seal  of  either  trap.  Nor 
could  the  smallest  smell  of  this  strong-smelling  smoke- 
paper  be  noticed  by  keeping  the  nose  for  a  considerable  time 
over  the  dip  of  the  trap,  at  A,  the  small  air-cock  being  re- 
moved for  the  purpose.  Nor  was  anything  collected  in  the 
bag  over  the  other  trap.  A  very  fine  thread  of  smoke  was 
obtained  by  pulling  the  pin  out  of  the  pin-hole,  H. 

(c.)  A  precisely  similar  test  to  the  last  was  made,  but  with  Peppermint 
peppermint.  Nearly  an  ounce  of  oil  of  peppermint  was  put 
in  two  lots  into  the  Asphyxiator,  and  as  much  of  this  as  pos- 
sible was  sent  into  the  piping  ;  but  though  the  pipe  was  kept 
well  charged  with  this  for  half-an-hour,  no  .trace  of  pepper- 
mint could  be  found  as  having  passed  the  water-seal  of  either 
trap.  By  removing  the  pin  from  the  fine  pin-hole  at  H,  th^ 
room  was  soon  filled  with  this  powerful  odour. 

{d)  Another  test  was  made  later  on,  precisely  similar  to  the  Ether  test. 
last,  but  using  ether  instead  of  peppermint.  A  small  sponge 
well  saturated  with  ether  was  put  into  the  Asphyxiator,  and 
the  pungent  smell  from  this  was  sent  into  the  piping  at  E,  as 
before,  but  no  trace  of  this  could  be  detected  on  the  inlet 
sides.  A,  of  the  water-seals  of  the  traps,  though  my  assistant, 
on  opening  the  air-cock  J,  and  putting  his  nose  over  it,  drew 

*  Since  this  experiment,  I  have  kept  the  gas  upon  the  v.ater-seal  of  the  trap,  c, 
direct,  for  two  months  together,  without  being  able  to  get  a  particle  of  gas  in  the 
india-rubber  bag,  a  '. 
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back  as  if  he  had  discovered  dynamite  on  the  point  of 
exploding. 

Ammonia  {e)  Other  tests  were  made  with  ammonia  and  assafoetlda, 

^^^^  in  a  way  similar  to  the  last,  but  in  no  case  was  anything  sent 

through  the  water-seals  of  the  traps.  By  pumping  in  air  with 
an  air-pump  the  water  would  be  sent  right  out  of  the  traps, 
as  a  matter  of  course,  but  that  is  not  the  point  under  con- 
sideration ;  the  question  is  :  Of  what  value  is  a  water-trap  for 
keeping  out  bad  smells  in  waste-pipes,  soil-pipes,  and  drains  ? 
And  my  opinion  is,  that  when  the  plumbing  work  is  carried 
out  on  the  principles  laid  down  in  this  work,  the  water-seal  of 
a  trap  will  exclude  noxious  gases  from  our  houses. 

Traps  and  To  what  extent  traps  may  be  of  value  for  keeping  out 

sev\ei  gas.  ,,  sewer  gases  "  in  unventilated  pipings,  the  writer  leaves  to 
chemists  to  determine,  though  he  would  consider  a  house  un- 
safe to  live  in  which  was  only  "  protected  "  from  the  soil-pipe, 
drain,  and  sewer  as  well,  by  the  water-seal  of  a  single  trap,  fixed 
under  a  "  sanitary  fitting  ^'  inside  the  house,  especially  when 
the  "sewer  gases  "  were  under  pressure.  But  where  the  sani- 
tary arrangements  are  carried  out  on  the  principles  laid  down, 
there  would  be  no  sewer  gases  under  pressure  in  any  of  the 
soil-pipes  or  waste-pipes^  for  not  only  would  such  pipes  be  dis- 
connected from  the  drain,  but  the  drain  itself  would  also  be 
"disconnected,"  as  well  as  trapped  off  from  the  sewer  ;  and 
the  pipes  and  drains  being  properly  ventilated,  both  at  their 
receiving  and  discharging  ends,  a  constant  stream  of  fresh  air 
would  be  passing  through  them.  Besides,  all  the  traps,  waste- 
pipes,  soil-pipes,  and  drains  being  made  of  a  sclf-cleanshig 
size  and  character  (and  receiving  good  water  flushings),  would 
have  no  place  or  lodgment  for  filth  to  collect  in  to  generate 
"  sewer-gases." 

Traps  fixed  under  the  various  sanitary  fittings  inside  or 
outside  our  houses  ought  only  to  be  wanted  to  answer  the 
purpose  of  air-scrccns  or  air-guards,  and  never  treated  as  im- 
passible barriers  to  what  are  called  "  sewer-gases,"  especially 
when  under  pressure.     They  should  be  made  to  stand  like  a 
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sentinel  between  the  "  sanitary  fitting  "  (be  it  bath,  lavatory, 
draw-off-sink,   pantry-sink,  washing-up-sink,  urinal,  slop-sink, 
or  water-closet)   and   the  waste-pipe,  or  soil-pipe— even  when 
such  pipes  are  cut  off,  that  is  disconnected,  from  the  drain,  and 
ventilated— to   guard  the  house  from  the  air  in,  or  travelling 
through,  such  pipes.     It  is  worth  while,  however,  to  notice  this 
fact :  that  though   the  writer  has  seen  hundreds  of  old   lead 
D-traps,  with  their  upper  portions— the  parts  above  the  "  stand- 
ing water  "—eaten  through,  he  has  never  seen  one  where  the 
sewer-gas  has  eaten  through  it  below  the  level  of  the  water- 
line,  except  where  the  whole  trap  has  perished  through  age. 
And  though  he  has  also  seen  many  old  lead  "  round-pipe  " 
traps  eaten  through  on  the  soil-pipe  side  of  the  water-seal,  he 
has  never  seen  one  eaten  through  b>^  noxious  or  sewer  gas  on 
the  house  side  of  the  seal,  nor  below  its  water-line.     Some  may 
say  "  Yes,  when  sewer  gas  has  passed  through  the  water-seal 
of  a  trap,  it  has  not  much  difficulty  in  making  its  way  into  the 
house."    But  in  a  well-constructed  valve-closet  it  has  ;  for  there 
is  the  basin-valve  and  the  seal  of  the  overflow  trap  to  keep  it 
out.     But  the  fact  that  sewer  gases  eat  their  way  through  the 
lead  top    and   "outgo"    of  the  trap,  instead  of  passing  at 
once  through  the  water-seal,  proves  that  water  is  of  value   in 
keeping  out  even  sewer  gas.     An  important  contribution  on 
the  value  of  traps  has  been  made  by  Dr.  Carmichael.     He  ^r-^Car-^^ 
read  his  paper,  "  An  experimental  investigation  into  the  trap  traps, 
and  water-closet  system,  and  the  relation  of  the  same  to  sewage 
products,  gaseous  and  other,"  at  the  Philosophical  Society  of 
Glasgow,  on  the   i8th  of  February,   1880.      Dr.  Carmichael 
says : — 

"  Water-traps  are,  therefore,  for  the  purpose  for  which  they  are  em- 
ployed, that  is,  for  the  exclusion  from  houses  of  injurious  substances  con- 
tained in  the  soil-pipe,  perfectly  trustworthy.  They  exclude  the  soil-pipe 
atmosphere  to  such  an  extent  that  what  escapes  through  the  water  is  so 
little  in  amount,  and  so  purified  by  filtration,  as  to  be  perfectly  harmless  ; 
and  they  exclude  entirely  all  germs  and  particles,  includmg,  without  doubt, 
the  specific  germs  or  contagia  of  disease,  which,  we  have  already  seen, 
are  so  far  as  known  distinctly  particulate." 

The   Sanitary   Engineer,   a  paper  which  is  doing  a 
great  amount  of  good  in  the  sanitary  world,  and  which  should 
D 
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have  a  large  circulation  in  England,  as  well  as  in  America,  in 
its  issue  of  January  25th,  1883,  says  : — 

"  The  results  obtained  by  Dr.  Carmichael  are  sustained  by  the  ex- 
periments of  Dr.  A.  Wernich,  of  Berlin,  reported  in  a  paper  entitled  '  Die 
Luft  als  Tragerin  Entwicklungsfahiger  Keime,'  which  was  published  in 
the  Archiv  f.  Path.  Anat.  u  Physiol.,  Berlin,  1880,  Vol.  79,  p.  424,  and 
also  reported  in  a  different  form  in  No.  179  of  the  Sammhtng  Klinischer 
Vori?-di^e,  edited  by  Volkmann,  and  published  at  Leipzic  in  1880,  with  the 
title  '  Ueber  verdorbene  Luft  in  Krankenraumen.' 

"  A  brief  summary  of  the  results  obtained  by  Dr.  Wernich  is  given  in 
the  number  of  this  journal  for  May  ist,  18S0,  page  210. 

"  The  results  of  Carmichael  and  Wernich  were  still  further  confirmed 
by  the  results  obtained  in  the  very  careful  and  extensive  series  of  investi- 
gations made  for  the  National  Board  of  Health,  under  the  direction  of 
Prof.  Raphael  Pumpelly,  of  the  U.  S.  Geological  Survey,  and  reported  in 
Supplement  No.  13  of  the  National  Board  of  Health  Bulletin,  dated 
April  16,  1 881.  On  page  22  of  this  Supplement  it  is  stated  as  the  result 
of  the  series  of  experiments  detailed  that  ''  At  norinal  summer  tempera- 
tures 7to  germs  were  given  off  from  the  decomposing  liquids  whenever  their 
surfaces  remain  unbroken,  even  though  in  some  of  the  experiments  the  air 
was  continuously  conducted  over  them  in  a  slow  current.  When  the 
surfaces  of  the  liquids  were  broken,  however,  by  the  burstitzg  of  bubbles, 
germs  were  invariably  given  off  and  the  sterilized  infusions  infected!'  It 
is  a  question  whether  at  higher  temperatures  germs  may  not  be  given  oft" 
from  putrefying  liquids. 

"  Miguel,  mihc  A7inuaire Mcieorologique de  Montsouris  for  1S78,  page 
540.  says  that  in  the  evaporation  of  putrid  liquids  at  temperatures  of  104°- 
112'^  F.  germs  are  given  off,  but  this  is  yet  doubtful,  and  such  results  are 
probably  due  to  the  drying  of  a  film  at  the  edge  of  the  liquid  and  the  sub- 
sequent detachment  of  fragments  of  this  film  by  the  air  current.  Such 
high  temperatures  are,  however,  never  observed  in  sewer  air." 


CHAPTER  IV. 

TRAPS   FOR   HOUSE-PLU.MBIXG.* 

Importance  of  good  trapping — Material  for  traps — Traps  independent  of  the 
"fitting"  or  fixture — ^Junction  of  the  trap  with  the  waste  or  soil-pipe— Trap 
to  each  "fitting" — Principles  of  self-cleansing  traps — Lead-traps — Screw- 
caps  in  traps — Bell  trap— Antill's  trap— D-traps— Narrow-band  D-trap  — 
Helmet  trap — "Eclipse"  trap— "  Mansion  "  trap— Lead  soil-pipe  trap — 
"  Anti-D-trap  " — Beard  and  Dent's  trap — Du  Bois  trap — Traps  with  check- 
valves — Bower  traps — Table  showing  the  relative  value  of  various  traps 
against  fouling. 

Efficie7it  traps  of  the  titmost  importance. — It  is  impossible 
to  exaggerate  the  importance  of  having  efficient  traps  to 
the  various  sanitary  apphances  inside  our  houses,  for  what  are 
they  but  doorways  to  the  waste-pipes  and  soil-pipes,  and  when  Traps, 
such  pipes  are  not  intercepted  from  the  drains,  then  to  the  °°"^^^^ 
drains  as  well .-'  f  We  have  seen  in  a  previous  chapter  how 
foul  such  pipes  may  become,  and  we  have  now  to  see  what 
kind  of  traps  should  be  used  for  trapping  them  off  from 
the  house.  The  "  dip,"  or  water-seal,  of  a  trap  may  be 
considered  as  the  door,  and  if  by  such  doors  we  cannot  shut 
off  these  pipes  they  become  worse  than  useless,  for  traps 
having  defective  dips  would  not  only  expose  the  house  to  the 
perhaps  deadly  attacks  of  noxious  gases  coming  from  any 
organic  matter  decomposing  in  the  pipes,  but  would  them- 
selves attack  the  house  by  not  air-sealing  the  foul  matters 
they  had  caught. 

Perhaps  no  sanitary  "fitting"  wants  more  care  in  selecting 
than  a  trap,  for  if  it  be  either  faulty  in  construction  or  bad 

*  See  Chapter  VIIL,  on  "  The  Loss  of  Seal  in  Traps." 

t  In  thousands  of  cases  in  London,  as  well  as  elsewhere,  the  water-seal  of 
a  trap,  though  fixed  under  a  "  fitting  "  inside  the  house,  is  the  only  "protection," 
not  from  the  drain  only,  but  also  from  the  sewer  or  cesspool  besides,  for  it  is  only 
here  and  there  that  the  drains  are  "disconnected  "  from  these  lower  regions. 

D    2 
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in  principle,  or  both,  it  will  soon  become  the  foulest  thing 
in  or  about  the  house.  And  when  once  it  has  become  foul, 
not  all  the  waters  of  all  the  water  companies  combined  would 
make  it  perfectly  clean  again,  especially  if  it  is  only  allowed  to 
dribble  into  it  two  gallons  at  a  time — the  quantity  graciously 
allowed  by  most  companies  for  "  washing  "  (?)  out  closets  and 
their  belongings. 
Arch-  Take,  for  instance,  the  two  arch-offenders,  the  Bell  trap 

BelHrapand    ^"^    ^^^   D-trap — used   Still    by   the    hundred.       Shade    of 
D-u-ap.  Hygeia !     Could  anything  be  less  adapted  for  sanitary  uses, 

more  ill-considered,  and  less  sound  in  principle  }  The  Bell 
trap  is  only  of  very  questionable  value  when  the  top  is  down 
and  the  trap  full  of  water  ;  but  who  ever  saw  the  top  "  down  " 
and  the  trap  full  of  water?  As  for  the  D-trap,  no  man  living 
ever  saw  a  wholesome  one  after  it  had  been  in  use  for  half 
a  year.  And  yet,  D-traps  with  the  accumulations,  not  of  half 
a  year  only  but  of  a  score  of  years,  are  breathing  out  their 
venomous  filth  by  the  half-dozen  or  more  in  thousands  of 
mansions  and  houses  throughout  England  :  people  are  too 
wise  to  use  D-traps  in  Scotland  and  America. 
Traps  legion.  The  material  of  whicJi  traps  should  be  viade. — I   am  not 

about  to  discuss  the  merits  or  demerits  of  each  individual  trap 
now  in  use,  for  their  name  is  legion,  nor  to  consider  at  any 
length  the  material  of  which  traps  should  be  made  ;  but  I  must 
remark  that  the  material  for  traps  for  fixing  inside  the  house 
should  be  of  such  a  kind  as  can  be  easily  and  securely  jointed 
to  the  waste-pipe  or  soil-pipe,  with  which  it  should  ho:  perfectly 
united,  for  any  defect  here — i.e.,  in  the  jointing  of  the  trap  to 
the  pipe — would  allow  any  bad  air  in  the  pipe  to  escape 
through  it  into  the  house.  And  where  the  pipe  (waste-pipe 
or  soil-pipe)  did  not  discharge  into  the  open  air,  but  was 
connected  directly  with  the  drain,  without  an  intercepting  trap 
of  any  kind,  then  any  noxious  gases  in  the  drain  can  travel  up 
the  pipe  into  the  house,  through  the  defective  jointing  of  the 
trap  with  the  waste-pipe  or  soil-pipe. 
Lead.  Further,  as  lead  is  the  best  material  for  waste-pipes  and 

soil-pipes  (as  I  hope  to  show  under  the  head  of  "  soil-pipes," 
Chapter  X.,  page  149),  so  it  is  also  the  best  material  for  traps 


TR.IPS   FOR   HOUSE-PI.U.\fBING.  37 

for  all  the  sanitary  appliances  and  "  fittings "  inside  our 
houses,  not  only  because  of  its  special  fitness  for  soundly 
jointing  to  waste-pipes  and  soil-pipes  of  lead,  but  also  on 
account  of  its  smoothness,  non-corrosivencss,  and  durability. 

In  yards,  areas,  and  out-door  positions,  where  the  trap  is  Stoneware, 
connected  directly  with  the  drain-pipe,  and  where  a  defect  in 
the  jointing  would  not  be  so  dangerous  to  health  as  if  it 
occurred  inside  the  house,  there  is  nothing  better  than  stone- 
ware. And  as  the  drain-pipe  is  of  the  same  material,  the 
connection  with  the  trap  can  be  better  made.  Moreover, 
these  traps  are  clean,  smooth,  non-corrosive,  and  very  durable  ; 
but  such  traps  should  always  be  carefully  examined,  to  see 
that  they  are  made  with  a  proper  water-dip  ;  as  a  general  rule, 
they  are  insufficiently  dipped  to  be  of  any  value  as  a  trap. 

Such  corrosive  material  as  cast-iron  should  never  be  used  Cast-iron, 
for  trapping  off  places  where  urine  and  such-like  corrosive 
matters  are  likely  to  pass  through  them. 

Traps  independent  of  the  ''fitting  "  or  sanitary  appliance. — 
All  traps  fixed  inside  a  house  should  be  separate  and  inde- 
pendetit  of  the  "  fitting,"  be  that  what  it  may,  which  is  to 
be  fixed  upon  them,  and  be  made  fixtures  in  a  very  complete 
way  with  the  soil  or  waste-pipe  to  which  they  are  to  be 
attached. 

And  then,  when  the  "  fitting  "  gets  out  of  order,  whether 
water-closet,  urinal,  slop-sink,  or  whatever  the  fitting  may  be, 
it  can  be  removed  for  repairs  without  interfering  with  the  trap, 
or  exposing  the  house  to  the  waste-pipe,  soil-pipe,  or  drain. 

But  when  the  trap  forms  a  part  of  the  "  fitting,"  and  is 
in  "  one  piece "  with  it,  it  cannot  be  removed  for  repairs 
without  exposing  the  soil-pipe,  and  perhaps  drain  as  well,  to 
the  house,  leaving  it,  in  fact,  in  free  and  open  communication 
with  the  soil  or  waste-pipe  on  which  the  fitting  was  fixed. 

But  there   is  another  and  stronger  reason  why  the  trap 

should  be  independent  of  the   fitting.     The  junction  of  the  Jointing  with 

^  pipes. 

"fitting"    or   sanitary   appliance   with    the   trap    is    not    so 

important  as  the  junction    of  the   trap  with  the  waste-pipe 

or  soil-pipe,  for   the  latter   being   on   the  drain  side  of  the 

water-seal  of  the  trap  would  allow  any  bad  air   or  noxious 
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"  Fittings ' 
one  piece. 


Fig.  7. — Section  of  trap,  showing 
jointing  with  soil-pipe. 


bad 


gases  in  such  pipe  to  escape  through  a  defective  jointing 
into  the  house,  as  shown  by  the  arrows  in  the  drawing,  at 
A,  Fig.  7,  and  F,  Fig.  8;  whereas  the  former,  being  on  the  house 

side  of  the  trap,  D,  Fig.  7, 
would  still,  in  case  of  a  de- 
fect, leave  the  house  pro- 
tected by  its  water-seal.  The 
jointing  of  a  trap  with  a 
waste-pipe  or  soil-pipe  is, 
therefore,  of  the  utmost  im- 
portance.* 

When  any  "  fitting  "    or 
sanitary  appliance — be  it  a 
water-closet,  urinal,   or  slop- 
sink — and  trap  are  all  in  one  piece,  and  the  material  of  which 
it   is   made    is    earthenware,   or  cast-iron,  how  is  it  possible 

to  make  a  perfect  and  durable 
connection  with  a  soil  or  waste- 
pipe  which  is  of  another  material  ? 
The  ordinary  way  of  making  such 
^Q  \  \  connections    is    by    a    cement    joint, 

^i ^       made  of  putty,  or  white  or  red  lead, 

or  almost  anything  ;  but  such  a  joint 
is  always  breakable.  A  rough  cleansing 
of  the  apparatus,  a  shaking  of  the  floor, 
or  a  little  sinking  of  the  building,  and 
the  connection  is  broken  and  the 
house  left  exposed  to  the  air  in  the 
soil  or  waste-pipe,  without  any  pro- 
tection as  far  as  the  trap  is  concerned. 
But  if  the  connection  does  not  get 
broken  in  this  way,  the  cement  in 
time  dries  up,  and  leaves  the  joint 
unsound,  and  the  evil  is  that  this  joint  may  remain  unsound 
for  some  time  before  it  is  discovered  :  for  it  is  not  like  a  water- 
leak  in  a  pipe,  it  is  only  an  air-escape,  and  you  cannot  find  it 
out  as  they  find  out  gas  leakages ;  you  know  there  is  an  un- 

*  See  page  170. 


Fig.  8. — Urinal  basin  and 
trap  in  one  piece,  showing 
defective  jointing  with  its 
waste. 
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pleasant  smell,  but  you  cannot  trace  it  with  a  light,  but  only 
in  the  way  a  dog  turns  up  a  rabbit — by  the  nose. 

In  thousands  of  cases  where  water-closets  arc  in  one  piece 
of  earthenware,  or  where  earthenware  traps  are  jointed 
to  lead  and  cast-iron  soil-pipes,  defective  jointings  would 
be  found  on  examination,  and  there  would  be  very  little 
difficulty  in  proving  this  to  householders,  where  such 
"  fittings "  exist,  if  they  would  allow  a  smoke  or  pepper- 
mint test  to  be  made  in  their  soil-pipes.  The  writer  knows 
of  several  deaths  and  many  serious  illnesses  through  using 
closets  and  traps  which  could  not  be  soldered,  or  perfectly 
and  durably  jointed,  to  waste-pipes  and  soil-pipes. 

Every  Sanitary  "  Fitting  "  should  have  its  own 
Trap. — No  sanitary  appliance — "  fitting  "  or  "  fixture  " — inside 
a  house  should  be  without  a  trap,  which  should  be  of 
lead,  for  reasons  already  given,  so  that  it  may  be  soldered  to 
the  lead  waste-pipe  or  soil-pipe  ;  or  where  cast-iron  pipe  is 
used  instead  of  lead  it  should  be  soldered  to  a  brass  ferrule, 
or  thimble-piece,  and  this  ferrule  should  be  well  caulked,  with 
spun  yarn  and  lead,  into  the  socket  of  the  cast-iron  branch- 
pipe. 

The  trap  should  be  as  close  to  the  "  fitting  "   as  possible,   Trap  dose  to 
^  .  "fitting." 

to  prevent  any  length  of  waste-pipe  from  being  untrapped  on 

the  house  side  of  the  pipe,  as  it  is  sure,  sooner  or  later,  to  get 
corroded,  and  become  (more  or  less)  offensive.  Whatever  un- 
pleasant smell  of  air  there  may  be  in  a  pipe  may  as  well  be 
m.ade  to  blow  away  through  the  air-pipe  outside  the  house, 
and  this  can  always  be  done  by  keeping  the  trap  close  to  the 
"  fitting,^'  and  ventilating  the  waste-pipe  or  soil-pipe. 

There  may  be  nothing  terribly  injurious  in  leaving  a  sJiort  Short  pipes. 
piece  of  waste-pipe  or  soil-pipe  untrapped,  provided  that  the 
discharging  end  of  such  pipe  does  not  discharge  over  an  un- 
trapped drain,  or  gulley-trap,  where,  if  it  did  not  becom.e  foul 
itself,  it  might  become  a  conductor  of  foul  air  into  the  house. 
And  there  is  nothing  terribly  injurious,  I  suppose,  in  going 
into  a  room  filled  with  stale  smoke  from  a  dozen  cigars  and 
old  pipes  a  few  hours  after  the  smokers  have  left  the  room  ; 
and  yet,  who  would  care  to  live  or  sleep  in  such  a  room  } 


traps. 
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Which  Trap  to  use. — The  kind  of  trap  must,  to  some 
extent,  depend  upon  circumstances.  When  a  trap  is  likely  to 
remain  in  disuse  for  some  months  together,  as  in  country 
mansions,  it  ought  to  have  a  greater  dip,  or  water-seal,  to 
allow  for  evaporation,  than  a  trap  in  daily  use. 
Self-cleansing  The  most  important  thing  in  a  trap  is  its  self-cleansing 

powers — i.e.,  that  every  part  of  the   inside  of  a  trap  shall  be 
washed  by  its  own  action  in  the  passage  of  the  water  through  it. 

In  "  Lectures  on  the  Science  and  Art  of  Sanitary 
Plumbing,"  I  have  laid  down  the  principles  on  which  traps 
should  be  constructed,  and  being  unable  to  improve  upon  what 
is  written  there,  it  is  here  copied  in  exteiiso. 

"PRINCIPLES  OF  'SELF-CLEANSING'  TRAPS. 

"  (i)  The  trap  should  be  free  from  all  angles,  corners,  and  places 
where  filth  could  accumulate  and  generate  noxious  gases. 

"  (2)  A  free  way  should  be  made  for  the  discharges  to  pass  through 
the  trap  without  breaking  their  form,  i.e.,  the  traps  should  be  like  a  round 
pipe,  so  made  or  bent  as  to  form  a  water-seal  of  about  i^  or  2-in.  deep. 

"  (3)  The  bodyof  the  trap,  for  fixing  in  'horizontal'  pipes  or  drains,  should 
be  smaller  than  its  inlet,  so  as  to  hold  as  small  a  quantity  of  water  as 
possible,  consistent  with  the  position  in  which  it  will  be  placed  and  the 
work  it  will  have  to  do,  to  admit  of  easy  changing  every  time  a  flush  of 
water  is  sent  through  it. 

"(4)  The  minimum  size*  trap  should  be  used  consistent  with  circum- 
stances, but  governed  to  some  extent  by  the  size  of  the  waste-pipe  or 
drain  on  which  it  is  fixed,  and  the  flush  of  water  likely  to  be  sent  into  it. 

"  (5)  The  water-way  into  a  trap  for  fixing  to  flat-bottomed  vessels  with 
a  gratmg  over  its  mouth  should  be  larger  than  its  body-part,  or  than  the 
waste-pipe  with  which  its  outlet  may  be  connected,  so  as  to  be  able  to 
send  efficient  water-flushes  through  the  trap  to  cleanse  it  and  its  waste- 
pipe.  (See  Figs.  36  and  37  showing  such  traps)  or  the  plumber  can  easily 
cone  a  piece  of  lead  pipe,  for  receiving  a  larger  grating  or  plug-and- 
washer,  and  solder  this  to  the  inlet  of  a  syphon-trap.  When  the  trap  is 
much  smaller  than  the  waste-pipe,  no  good  flushes  can  be  sent  through 
such  piping  to  cleanse  it. 

"  (6)  The  inlet  or  mouth  of  the  trap  should  be  so  arranged  that  the 
water-flushes  shall  fall  upon  the 'standing  water'  of  the  trap  with  a  vertical 
pressure,  so  as  to  drive  everything  foreign  out  of  the  trap,  and  to  entirely 
change  its  previous  contents. 

•  A  trap,  though  of  a  self-cleansing  form,  may  become  a  little  cesspool  if  the 
size  is  greater  than  can  be  cleansed  by  an  ordinary  flush  of  water  from  the 
"filling" — wash-hand-basin,  sink,  or  water-closet — on  which  it  is  fixed. 
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"  (7)  The  inlet  side  of  all  traps  fixed  upon  drains  outside  the  house 
should  be  open  to  the  atmosphere,  so  that  any  bad  air  rising  from  foul 
matter  decomposing  in  the  trap,  or  coming  through  it  from  the  drain  or 
sewer,  may  readily  pass  into  the  open  air,  or  be  largely  diluted  with  fresh 
air  before  passing  into  any  waste-pipe,  soil-pipe,  or  drain  discharging  into 
such  traps. 

*'  In  cold  countries,  where  the  water  standing  in  such  traps  would  be  Traps  exposed 
liable  to  freeze  in  severe  frosts,  the  mouth  of  the  trap  should  be  sealed  ^°  i^o%\.. 
over,  and  the  foot-ventilation  or  air-induct  should  be  taken  into  the  waste- 
pipe,  soil-pipe  or  drain,  some  little  distance  away  from  the  standing- 
water  of  the  trap,  to  prevent  the  coldaircurrentsplayinguponit  and  freezing 
iL»  In  this  country,  in  sheltered  places,  there  is  little  or  no  risk,  and  if 
the  trap  (for  disconnecting  waste-pipes,  soil-pipes,  or  drains)  is  kept  well 
down  into  the  ground  in  exposed  places,  there  is  no  danger  from  frosts, 
though  in  severe  frosts  it  is  well  to  throw  a  little  straw  over  the  gratings 
of  such  traps.  During  the  severe  winter  of  1SS0-81,  out  of  hundreds  that  I 
have  had  tixed,  I  only  heard  of  one  such  disconnecting  trap  being  frozen  ; 
and  scores  of  them  have  their  standing  water  within  fifteen  inches  of 
the  ground  level." 

The  traps  wJiich  may  be  used  tvith  safety. — Any  trap  which 
in  its  action  is  self-cleansing,  and  is  sufficiently  water-locked 
to  allow  for  evaporation,  and  to  prevent  "  blow-downs  "  f  or 
back-draughts  from  coming  through,  may  be  used  with  safety, 
if  of  a  smooth  and  non-corrosive  nature,  and  always  provided 
that  the  trap  can  be  made  to  maintain  its  water-seal  by  proper 
ventilation  against  syphonage,  etc. 

Lead  traps. — When  the  trap  is  made  of  lead,  it  should 
be  equal  in  substance  to  lead  weighing  7-lbs.  or  8-lbs.  to 
the  superficial  foot,  according  to  circumstances  ;  in  no  case 
should  it  be  less  than   equal  to  6-lb.  lead  ;  and  where  any 

*  Another  advantage  is  gained  by  keeping  the  air-induct  pipe  some  Kttle  dis- 
tance up  (say  15-in.)  from  the  bottom  of  a  trapped  soil  or  waste-pipe;  for  when 
a  full  and  rapid  discharge  of  water  is  sent  into  a  soil  or  waste-pipe,  it  does  not 
get  away  as  fast  as  it  enters,  but  accumulates  in  the  bottom  of  the  pipe,  and, 
rising  up  in  the  pipe,  would  readily  flow  into  the  foot-ventilating  or  air-induct  pipe 
if  kept  too  low  down,  and  foul  it,  and  perhaps  stop  it  up,  with  the  discharges 
sent  through  the  main  piping. 

t  In  gusty  weather,  where  stacks  of  soil-pipes  and  waste-pipes  are  of  full  size 
right  throughout,  and  are  open  at  their  upper  and  lower  ends  to  the  atmosphere 
(as  they  always  should  be),  there  is  often  a  great  "blow-down"  of  air  in  them. 
The  writer  has  not  only  seen  the  water-seal  of  a  trap  broken,  when  fixed  on 
the  upper  floors,  but  he  has  also  seen  traps  entirely  unsealed  by  the  gusts  of  air 
which  have  blown  down  through  a  soil-pipe  with  an  open  end.  A  good  cowl 
fixed  on  the  tops  of  such  pipes  corrects  this  by  preventing  such  a  down-current  of 
air  through  them. 
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quantity  of  hot  water  is  likely  to  pass  through,  it  should  not 
be  less  than  8-lb.  lead. 

Caps-and-screws  in  traps  in  case  of  stoppage. — Traps  \\'ith 
movable  screw-caps  in  them,  as  Figs.  33  and  34,  for  unstop- 
ping them  or  the  pipes  on  which  they  are  fixed,  are  always 
very  convenient  when  fixed  to  sinks  and  lavatories,  etc.,  but  to 
traps  fixed  under  water-closets  they  are  of  no  value,  for  the 
hand  can  always  get  down  to  the  trap  through  the  basin. 
When  a  trap  has  a  "  cap-and-screw  "  attached  to  it,  care 
should  be  taken  to  see  that  this  cleansing  screw-cap  is 
below  the  water-dip,  and  on  the  hoii.se  side  of  the  trap,  i.e.,  it 
should  be  under  the  level  of  the  water  in  the  trap.  Where 
this  cannot  be  done,  through  insufficiency  of  room  or  any 
other  cause,  then  the  cap-and-screw  should  be  fixed  on 
the  inlet  side  of  the  trap,  and  never  on  the  outlet  or  drain 
side,  except  when  the  trap  itself  is  outside  the  house.  The 
screw-cap  will  need  to  be  taken  ofi"  occasionally,  to  cleanse 
the  trap  ;  but  unfortunately  you  cannot  depend  upon  every- 
body, and  though  it  may  be  screwed  up  all  right  at  one 
time  it  may  not  be  at  another  ;  then,  if  this  screw-cap  is 
on  the  drain  side  of  the  trap,  any  air  in  the  drain  will 
work  its  way  through  this  imperfect  connection  into  the 
house.  This  may  go  on  for  some  time  before  it  is  dis- 
covered where  the  foul  air  is  coming  from.  But  when  the 
screw-cap  is  tender  the  water,  it  is  not  onh'  below  any  air 
in  the  pipe,  but  it  is  in  a  place  that  would  show  at  once 
if  it  were  not  perfectly  sound.  And  when  it  is  on  the 
inlet  or  house  side  of  the  trap,  if  it  is  not  quite  tight,  the 
evil  would  not  be  so  great  as  it  would  be  if  fixed  on  the 
drain  side  of  the  water-seal. 

Bell-trap. — The  "  bell-trap  "  is  one  of  the  oldest  traps  now 
in  use.  It  is  generally  employed  for  trapping  off  waste- 
pipes  to  sinks,  and  for  surface  drainage,  but  it  is  worse  than 
useless.  The  small  pipe.  Fig.  10,  which  stands  about  half-way 
up  in  the  body  of  the  trap,  and  which  forms  the  dip,  obstructs 
the  free  passage  of  the  water  through  the  trap,  and  makes  the 
lower  part,  b,  a  receptacle  for  dirt,  which  ought  to  pass  into  the 
waste-pipe  without  an)-  obstruction. 


TRAPS  FOK   IIOUSE-PLUAfBIXG. 


43 


Again,  there  is  no  room  for  any  body  of  water  to  pass 
through  this  trap  :  a  glance  at  the  Section,  c.  Fig.  lo,  will 
show  this.  This  sluggishness  in  emptying  might  have  done 
very  well  in  an  age  when  time  was  of  little  value,  and  the 
people  treated  years  as  we  do  days.  But  it  will  not  do  now 
for  servants  to  wait  half-an-hour  for  a  sink  to  empty  itself 
through  a  bell-trap.  And  they  take  care  not  to  do  this  ;  for 
they  soon  remedy  this  evil  by  pulling  or  knocking  off  the 
"  bell-grate."  But  the  remedy  then  becomes  worse  than  the 
disease ;    for   by   removing    the    grate    they    have   virtually 


Fig.  9.— Bell-trap. 


Fig.  to. —Section. 


destroyed  the  trap,  and  exposed  the  drain  to  the  house,  and 
the  cold,  nasty  air  from  the  drain  soon  makes  its  way  into  the 
warmer  atmosphere  of  the  house. 

Apart  from  all  this,  a  bell-trap  is  imperfect ;  for  the  water- 
dip,  as  a  rule,  is  only  about  three-eighths  of  an  inch — perhaps, 
in  some  cases,  it  may  be  a  little  more  ;  therefore,  the  slightest 
back  draught  or  "puff"  of  air  in  the  drain  or  waste-pipe  soon 
enters  the  house,  or  the  water  in  the  trap  soon  evaporates  and 
leaves  it  uncharged. 

Antiirs  Patent  Trap. — Fig.  ii.  This  is  a  great  improve- 
ment upon  the  bell-trap,  and  by  the  arrange-  ^.,  ^  vj-a^.,,  ..^:^ 
ment  of  its  water-dip  it  remains  as  much 
trapped  with  the  grating  off  as  on.  But  it 
is  far  from  what  a  water-trap  should  be  :  the 
water-dip    is    insufficient    to    shut    out    any 

strong  current  of  air  in  the  waste-pipe,  and 

,.      .  -  .  ...       Fig.   II.— Section. 

Irom  the  peculiarity  of  its  construction  it  is 

not  self-cleansing ;  any  sediment  getting  into  the  compart- 
ment A,  Fig.  1 1,  is  almost  sure  to  remain  there,  and  the 
compartment  B  cannot  be  got  at  to  be  cleaned  out,  and  the 
covering    over    this    compartment    makes    a    lodgment   for 
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grease  and  dirt ;  also  there  is  no  free  passage  for  water  to 
pass  through  the  trap  quickly.  The  partitions  are  soldered 
with  a  copper-bit,  and  the  lead  is  too  thin  to  last  long. 

D-trap. — This  old-fashioned  trap  is  a  great  favourite  with 
some  plumbers^  and  is  still  in  pretty  general  use,  notwith- 
standing all  that  has  been  said  against  it.  It  is  difficult 
to  understand  why  plumbers  should  like  this  trap,  except  it  is 
that  having  so  much  to  do  with  them — 
as  undertakers  with  dead  bodies — they 
think  little  or  nothing  at  all  about  the 
thing.  If  anybody  (but  a  plumber)  could 
see  the  inside  of  this  trap  after  it  has 
been  in  use  under  a  water-closet,  say 
for  half-a-dozen  years,  he  would  be  dis- 
gusted with  the  sight,  and  would  cer- 
tainly prohibit  its  use  in  any  house  of  his  own.  And  yet, 
many  plumbers,  though  they  have  seen  the  inside  of  a 
hundred  traps,  go  on  fixing  them  as  a  matter  of  course, 
and  would,  if  they  could,  rise  out  of  their  very  graves  to  fix 
yet  another. 

The  dip-pipe,  a  (see  Section,  Fig.  13),  goes  down  more  than 


D-Trap. 


Fig.   13. — Section. 


half-way  into  the  body  of  the  trap,  and  is  made  to  dip  into 
the  water  from  half  an  inch  to  an  inch  and  a  half,  according 
to  the  ideas  of  the  maker.  This  dip-pipe,  entering  so  far 
into  the  trap,  forms  a  sort  of  collector  for  all  kinds  of  filth 
upon  its  outer  side,  where  it  is  impossible  to  get  at  it  to  clean  it 
away.     Moreover,  this  trap,  from  its  peculiar  construction,  is 

•  This  is    a  section  of  a  D-trap  which  was  made  by  a  plumber  from  the 
country  between  thirty  and  forty  years  of  age. 


Plate  II  . 
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A  Vi^e^-  of  th^  interwr  of  an  (•///  I)  trap 
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full  of  corners  and  places  for  filth  to  accumulate  in,  without 
any  chance  of  its  ever  being  washed  out ;  for  with  the  utmost 
desire  to  cleanse  such  a  trap,  it  is  impossible  to  get  at  part  b, 
Fig.  13;  and  round  on  the  oiitcr  side  oi  the  dip-pipe  (next 
the  top  part  of  the  trap)  and  the  space  between  the  dip-pipe 
and  band  of  the  trap,  e,  Fig.  14,  with  any  kind  of  brush  or 
cleansing  instrument ;  so  that  whatever  collects  about  the 
inside  of  a  trap  of  this  kind  must  remain  to  corrode  and  make 
it  foul. 

The  writer  has  seen  more  old  D-traps,  perhaps,  than  any  Old  D-traps. 
man  living  ;  but  he  has  never  yet  seen  one  fit  for  any  position 
— except,  perhaps,  to  put  icnder  the  sink  of  iniquity,  wherever 
that  may  be.  He  knows  that  he  is  considered  to  have  too 
strongly  condemned  the  D-trap  in  the  first  edition  (pp.  9-12), 
but  only  by  those  who  are  wedded  to  it,  and  who,  having 
noses,  smell  not  ;  so  he  has  had  a  faithful  drawing  made  of  an 
old  D-trap,"^  and,  unless  such  noseless  people  have  eyes  which 
see  not,  he  thinks  a  sight  of  it,  as  shown  in  Plate  II.  without  any 
colouring,  will  convince  them  that,  after  all,  an  old  D-trap  is 
a  foul  and  filthy  thing.f  If  this  is  not  enough  to  teach  them 
better  than  to  use  them  again,  they  are  like  Romeo,  in  a  very 
different  sense — past  help,  past  cure,  past  hope.  One  thing  is 
certain,  that  the  day  of  the  D-trap  is  over,  and  that  it  is  lite- 
rally "going  to  the  pot " — where  we  have  consigned  thousands 
during  the  last  few  years. 

There  is  much  ignorance  displayed  by  some  plumbers  in  Badly  dipped, 
fixing  the  dip-pipe  in  this  trap,  which  often  gives  rise  to  another 
evil  :  Instead  of  fixing  it  close  to  the  "  band  "  of  the  trap,  as 
shown  in  Section,  Fig.  13,  they  fix  it  an  inch  or  so  away,  as 
shown  by  Section,  e.  Fig.  14,  and  thus  diminish  the  passage- 
way, d,  to  the  outlet,  and  at  the  same  time  give  more  room  for 

*  The  trap  showii  in  Plate  II.  has  been  drawm  with  great  care,  and  faithfully 
represents  a  gmeral  view  of  the  hiside  of  an  old  D-trap.  Scores  of  such  traps 
come  into  our  stores  every  month  ;  but  the  trap  from  which  this  view  is  taken  was 
cut  out  of  a  block  of  buildings  where  there  are  scores  more  just  like  it. 

t  The  internal  surface  ot  a  9-in.  D-trap,  Fig.  13,  is  equal  to  about  3-ft.  6-ins. 
and  there  is  no  possibility  of  cleansing  this  when  it  has  become  fouled  ;  whereas  in 
the  "  Anti-D-traps,"  Fig.  28,  the  surface  is  only  about  i6-ins.  sup.  (leaving  out 
the  "  outgo,"  in  each  case),  and  the  whole  of  this  surface  is  easily  washed  by  a 
fair  flush  of  water. 
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M  ade  by 
apprentices. 


filth  to  aggregate  round  the  pipe  between  the  dip  and  the 
band,  e.  Again,  the  dip-pipe  is  either  not  fixed  far  enough 
down  into  the  trap,  or  it  is  fixed  too  far  down.  When  the  dip 
is  not  low  enough,  it  gets  insufficiently  water-trapped,  and 
allows  any  air  in  the  waste  or  soil-pipe  to  blow  through  it  into 
the  house  ;  but  when  the  dip-pipe  is  too  far  down  in  the  trap, 
it  obstructs  the  free  passage  of  the  discharge  and  stops  up 
the  trap. 

But  these  evils  of  the  dip-pipe  do  not,  of  course,  occur 
when  the  trap  is  made  by  a  skilled  plumber ;  but  unfortun- 
ately everybody,  not  excepting  apprentices,  is  set  to  work 
making  up  D-traps  when  there  is  nothing  else  to  do,  and  so 
the  trap  may  be  right  or  wrong,  as  it  happens. 

The  usual  size  D-trap  for  fixing  under  water-closets 
nieasures  9-in.   from  the  "  top  "  to  the  "  band  ;  "   but    some 


:;^S^--> 


plumbers  make  their  traps 
on  the  principle  that  it  is 
impossible  to  have  too  much 
of  a  "  good  thing."  On 
examining  the  sanitary  ar- 
rangements of  a  nobleman's 
house  a  month  or  two  ago, 
I  found  a  13-iNXH  D-trap 
fixed  under  a  water-closet 
on  the  chamber-floor.  This 
trap  is  illustrated  in  Fig.  16, 
and  its  sizes  are  engraven  upon  it.  A  4i-inch  pipe,  C,  was  sol- 
dered to  the  "  cheek  "  of  the  trap  to  receive  the  overflow-pipe 
from  the  cistern  which  supplied  the  water-closet,  and  into  this 
cistern — to  save  pumping  at  times — a  rain-water  pipe  from 
the  roof  was  taken.  The  trap  is  still  in  the  writer's  posses- 
sion. It  holds  just  two  gallons  of  water  up  to  its  proper 
water-line  (!)  but  it  takes  4I  gallons  of  water  to  quite  fill  the 
trap.  The  smaller-sized  D-traps,  6-in.,  7-in.,  and  8-in.,  are 
used  for  fixing  under  sinks,  baths,  and  lavatories,  etc. 


Fig.  16. —View  of  a  13-in.  D-trap. 


Dip-pipes 
in.side  Uaps. 


There  is  another  evil,  perhaps  as  great  as  any  mentioned 
before  in  connection  with  the  principles  on  which  D-traps  are 
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made.  And  this  evil  applies  also  to  all  traps  having  their 
dip-pipes  inside  the  body  of  the  trap.  An  extract  from  the 
'*  Lectures  on  Plumbing  "  deals  with  this  : — 


"  The  evil  of  a  dip-pipe  inside  the  body  of  a  irap.—\\.  is  important  also 
to  notice  the  evil  of  having  a  dip-pipe  inside  a  trap,  for  the  dip-pipe  be- 
coming defective — from  age,  want  of  ventilation  in  the  soil-pipe  branch, 
or  any  other  cause — would  not  show  itself;  i.e.^  the  dip-pipe,  standing  in- 
side the  walls  of  the  trap,  as  in  a  box,  would  not  show  a  water-leak,  for 
any  water  escaping  through  a  defect  in 
the  dip-pipe  would  fall  inside  the  trap. 
15ut  though  no  evil  would  arise  from  a 
leakage  of  water,  great  danger  may  come 
from  a  defect  in  the  dip-pipe,  for  soil- 
pipe  air  would  then  find  an  easy  passage 
to  the  house,  above  the  water-lock  of  the 
trap,  as  shown  by  the  arrows  in  Fig.  17. 
This  illustration  is  taken  from  an  old  D- 
trap,  recently  cut  out  from  under  a  valve- 
closet.  The  dip-pipe,  right  round,  above 
the  water-line  of  the  trap  (equal  to  about 
i2-in.  by  4-in.),  is  eaten  away  in  large 
holes,  as  shown  in  the  illustration  at  B. 
The  cheeks  are  also  eaten  through,  and  two  or  three  holes  are  eaten 
through  the  top.  This  old  D-trap  shows  clearly  enough  that  serious 
evils  may  arise  from  using  traps  with  dip-pipes  inside  them,  for  though 
the  defects  in  the  cheeks  showed  a  water-leakage,  and  called  attention 
to  the  trap,  the  dip-pipe,  though  more  defective,  and  to  all  appearances 
of  much  earlier  date,  showed  no  such  defect,  for  the  water  which  escaped 
through  its  holes  fell  inside  the  walls  of  the  trap  and  disclosed  nothing." 

The  best  place  for  all  such  traps  is  the  melting-pot  when 
it  is  seven  times  heated. 

^'Narrow-band'''  D-trap. — This  is  certainly  an   improve- 


FiG.  17. — Internal  view  of  an  old 
D-trap,  showing  the  dip-pipe 
eaten  through. 


Fig.    18. — Plan   of   the 
"Narrow-band"  D-trap. 


Fig.    19. — View. 


ment  upon  the  old  form  of  D-trap,  but  it  is  not  self-cleansing, 
as  will  be  readily  seen  by  a  glance  at  the  two  illustrations, 
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Figs.  1 8  and  19,  taken  from  the  Author's  "Lectures."  The 
only  difference  between  this  trap  and  the  well-known  D-trap 
is,  that  the  "  cheeks  "  of  this  trap  are  brought  closer  to  each 
other  ;  but  all  the  other  evils  of  the  old  form  of  D-trap  are  to 
be  found  in  this  "  narrow-band  "  or  improved  D-trap.  As  I 
have  criticised  this  trap  at  length  elsewhere,  nothing  more  is 
said  about  it  here. 

The  ''Helmet"  D-trap. — A  view  of  this  trap  is  given  in 
the  woodcut,  Fig.  20,  with  the  "  cheek  "  broken  away  to  show 
the  dip-pipe  inside  the  trap.  The  trap 
is  made  by  machinery,  in  cast  lead,  and 
the  bottom  (or  band)  is  rounded,  as 
shown  in  the  illustration.  It  is  an  im- 
provement upon  the  old  form  of  D-trap, 
whether  hand-made  or  machine-made  ; 

Fig.  20. — View  of  the         i^i-  i  i-jri.  -i.    • 

"Helmet"  D-trap.         Dut  bemg  a  box  kind  01  trap,  it  is  an 
accumulator    of   filth,  and   it   has  also 
the  evil  of  having  its  dip-pipe  inside  its  body. 


"Eclipse' 
trap. 


Fig.  21  shows  a  longitudinal  vertical  section  of  the  patent 
cast-lead  "  Eclipse "  trap,  with  an  internal  view  of  the  dip- 
pipe.  Why  the  patentees 
have  called  this  trap  the 
"  Belipse"  the  writer  fails 
to  see,  except  that  they 
mean  by  it  that  they  now 
intend  to  have  nothing 
more  to  do  with  "  d's," 
and  so  drop  this  letter 
out  at  the  end  of  the  word 
"  eclipse,'"  as  they  have 
done  at  the  beginning  of 
the  word  trap.  The  title 
is  misleading  in  more 
senses  than  one,  as  the  trap  is  eclipsed  in  more  senses  than 
one.  It  is  pretty  considerably  eclipsed  when  under  a  water- 
closet,   for   instance,    and    still    more    so    when   fixed    (as   it 


Fig.  21, — "Eclipse"  trap,  section. 
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generally  would  be)  between  the  floor  and  ceiling.  But  let 
us  examine  this  trap  a  little.  In  the  second  edition  of  this 
work,  the  insufficiency  of  its  water-seal  was  pointed  out, 
which  was  then  only  three-quarters  of  an  inch.  And  though 
the  seal  has  been  increased  by  lowering  the  dip-pipe.  A,  as 
much,  perhaps,  as  the  moulds  will  allow,  it  is  still  insufficient 
to  make  it  a  good  trap,  apart  from  its  other  evils.  Surely  the 
inventors  cannot  consider  an  inch  "dip  " — if  it  is  as  much — a 
sufficient  water-lock  for  a  trap  of  that  form  that  is  to  eclipse 
all  other  traps. 

Again,  the  trap  is  not  self-cleansing.  The  outer  side  of  the 
circular  partition,  or  dip-pipe,  which  goes  down  into  the  body 
of  the  trap,  and  which  forms  the  water-lock  just  referred  to, 


Fig.  22. — Plan. 

from  B  to  C,  Fig.  21,  and  E  to  F,  Fig.  22.  would  rarely,  if  ever, 
get  thoroughly  washed,  though  it  would  often  get  splashed 
with  such  offensive  matter  as  passed  through  the  trap. 

Again,  the  two  recesses,  E  and  F,  between  the  top  of  the 
trap  and  the  level  of  the  standing-water  would  become 
collecting-places  for  filth,  and  when  once  they  have  become 
foul,  how  will  they  get  cleaned  "■  The  water  sent  down  into 
the  trap  would  not  turn  sharply  round  the  dip  at  E  and  F,  and 
go  up  to  the  underside  of  the  top  of  the  trap  to  C,  with  any 
scouring  process  to  clean  away  the  filth  collected  there,  but 
would  pass  out  of  the  trap  at  once,  at  D.  A  further  evil  is  that 
the  "  standing-water"  on  the  "outgo  "  side  of  the  trap,  from  B 
to  D,  Fig.  21,  is  too  large,  as  it  is  about  two-thirds  larger  than 
the  area  of  the  inlet,  and  so  does  not  stand  a  proper  chance  of 
being  driven  out  at  each  flush  of  the  closet.  (See  Plan,  Fig. 
22,  showing  this.) 

The  writer  also  considers  it  a  mistake  to  have  formed  this 
dip-pipe  or  circular  partition,  E  F,  Fig.  22,  which  is  to  shut  out 
£ 
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the  soil-pipe  air  from  the  house,  inside  the  trap,  especially  as 
the  trap,  being  a  kind  of  box,  would  not  disclose  either  an  air- 
leakage  or  a  water-leakage  in  the  partition,  which  at  times 
might  occur  through  a  flaw  in  the  casting  ;  and  in  such  a 
case,  any  bad  air  in  the  soil-pipe  would  have  an  easy  access 
to  the  house  side  of  the  water-seal  of  the  trap."^  But  not- 
withstanding all  the  writer  has  said  about  this  trap,  he 
considers  it  cleaner  than  t'le  old-fashioned  D-traps. 

"  Majtsion  "  ivater-closet  trap  or  "  V-dip  "  trap. — This  trap, 
a  view  of  which  is  given  in  Fig.  23,  and  a  section  in  Fig.  24, 
is  just  the  same  in   principle  as  Beard  and  Dent's  "  patent 


Fig.  23. — View  of  a  "Mansion" 
trap. 


P'lG.  24. — Section. 


Any  plumber 
can  make  it. 


cast-lead  trap."  It  differs  from  it  in  this  :  that  \\hilst  the 
"  patent  cast-lead  trap "  is  a  round-pipe  trap,  this  is  a 
square-pipe  trap,  with  a  square  "  outgo,"  though  it  may  be 
made  with  a  roimd  outgo.  And  the  former  is  made  by 
machinery  without  solder,  and  the  latter  by  hand  with 
soldered  angles. 

This  trap,  in  an}'  size,  can  be  made  by  any  skilled 
plumber,  with  lead  of  any  substance  to  suit  the  purpose  for 
which  it  may  be  required.  But  the  weight  of  the  lead 
should  never  be  less  than  6-lb.,  and  7-lb  or  8-lb.  lead 
should  be  used  for  water-closet  traps,  and  never  less  than 
8-lb.  for  hot-water  wastes. 

To  prevent  the  trap  holding  too  great  a  body  of  water,  it 
should  be  made  as  small  as  possible  ;  that  is,  it  should  only 


See  page  47,  on  the  evils  of  <Jipi)ipt:s  being  inside  the  walls  of  a  trap. 
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be  made  just  large  enough  for  the  "  outlet  "  of  the  water-closet 
or  slop-sink  to  enter  its  "inlet"  or  dip.  It  should  be  so 
constructed  that  the  water-dip,  or  seal,  should  never  be  less 
than  U-in.  Grave  errors  have  been  comnnitted  in  making 
this  trap  too  large  to  be  kept  wholesome  by  ordinary 
flushings,  and  also  by  giving  it  too  small  a  seal. 

Finding,  many  years  ago,  that  Beard  and  Dent's  4-inch 
"  patent   cast-lead    trap "  could    not   be  depended  upon    to 

w 


Fig.  25. — Section  of  a  lead  soil-pipe  trap. 

maintain  its  water-seal,  when  fixed  under  a  tw/z'^-closet,  used 
also  as  a  slop-closet  or  slop-sink,  with  large  "  outlets,"  and 
refusing  to  use  the  D-trap  on  account  of  its  uncleanliness, 
the  writer  introduced  into  his  works  this  "V-dip"  trap  for 
valve-closets  and  slop-sinks,  though  this  trap — in  much  larger 
sizes — has  been  in  use  by  one  or  two  plumbers  for  nearly 
thirty  years.  He  has  found,  however,  that  this  trap  is  not 
self-cleansing,  though  it  is  much  easier  fiushed  than  the 
D-trap.  Filth  collects  in  the  four  angles  of  the  square  dip- 
pipe,  especially  in  the  part  above  the  water-line  ;  but  as 
no  vestige  of  excremental  or  other  matters  sent  into  a  trap 
should  find  a  lodgment  in  any  part  of  it,  he  has  abandoned 
the  use  of  this  trap  for  some  years. 
E   2 
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This  trap,  in  somewhat  various  forms,  but  on  the  same 
principle,  has  been  largely  fixed  by  us  at  the  bottom  of  soil- 
pipes,  for  trapping  them  off  at  the  drains  ;  but  only  one  form 
is  given  here,  and  this  is  of  value  for  showing  about  the  first 
stage  oi  g\vmgfoot-ventiIatio7i  (d,  Fig.  25)  to  soil-pipes,  about 
twelve  or  thirteen  years  ago.  As  such  rapid  strides  have  been 
made  in  the  mode  of  intercepting,  or  disconnecting,  soil-pipes 
and  waste-pipes  from  drains,  since  the  publication  of  the  first 
edition  of  this  book,  many  illustrations  of  soil-pipe  traps  are 
omitted  in  this  edition,  as  they  have  become  obsolete. 

Patent  cast-lead  "  anti-D-trapy — A  year  or  two  ago  I 
designed  a  special  form  of  "  round-pipe  "  trap,  to  reduce  the 


Fig.  26. — View  of  *' Anti- 
D-trap,"  "Largest"  size. 


Fig.  27. —Section. 


combined  action  of  momentum  and  syphonage  of  discharges 
sent  through  a  trap,  giving  it  also  a  greater  depth  of  water- 
seal,  to  allow  for  a  little  loss  of  water  either  by  syphonage 
or  evaporation. 

The  configuration  of  the  trap  is  clearly  shown  by  the 
drawings  Figs.  26  to  31.  This  trap  is  made  in  tJiree  sizes,  but 
I  consider  that  the  "  largest  "  size.  Figs.  26  and  27,  is  never 
Vi^anted,  for  the  "  medium  "  size  (Figs.  28  and  29)  is  large 
enough  for  any  water-closet  or  slop-sink.  The  "  largest ''  size 
is  never  used  now  on  any  works  of  which  I  have  the  direction. 

These  traps  are  made  of  pure  pig-lead  without  solder 
of  any  kind.  The  two  larger  sizes  are  of  a  substance 
equal  to  sheet-lead  8  lbs.  to  the  superficial  foot,  and  the 
smallest  size,  l]-inch,  Figs.  30  and  31,  is  equal  to  9-lb.  lead. 

These  traps  have  a  water-seal  i  |-in.  deep,  and  the  size  of 
each  trap  is  given  in  the  drawings. 
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The  "  medium  "  size  "  Anti-D-trap  "  (Figs.  28  and  29)  is 
the  most  "  self-cleansing  "  water-closet  trap  with  which  I  am 
acquainted.  It  holds  only  two  pints  and  a  half  of  water,  and 
the  entire  contents  of  this  trap  are  changed*  by  an  ordinary 
flush  of  water  from  the  water-closet  under  which  it  may 
be  fixed  ;  and  this  is  more  than  can  be  said  of  nine-tenths  of 
the  traps  now  in  use  under  water-closets. 

When  fixed  upon  a  properly-ventilated  soil  or  waste-pipe 
— having  its  branch  also  ventilated — it  cannot  be  unsealed  by 
a  discharge  of  the  largest  body  of  water,  from  a  slop-pail 
or  other  vessel,  that  can  be  passed  through  a  water-closet 
or  slop-sink,  no  matter  on  what   floor  such  fittings  may  be 


Fig.  28. — View  of  '"  Anti-D-trap," 
"Small"  size,  for  valve-closets,  etc. 


Fig.  29.— Section. 


fi.xed  nor  the  height  at  which  they  may  stand  above  the 
trap.  Nor  can  the  seal  of  this  trap  be  broken  when  fixed 
upon  a  stack  of  soil  or  waste-pipe,  provided  that  the  branch 
on  which  it  is  fixed  is  properly  ventilated,  by  any  discharge  of 
water  sent  into  or  through  the  main  piping,  either  from  a 
higher  or  lower  level  than  that  on  which  the  trap  is  fixed — 
i.e.,  the  trap  cannot  be  syphoned  in  properly  ventilated  soil- 
pipes  and  waste-pipes,  nor  can  it  be  unsealed  by  the  momen- 
tum of  any  discharge  of  Water  sent  through  it,  whether  from  a 
slop-pail  or  any  other  vessel,  (See  trap  syphonage,  pp.  102-138) 
On  usage,  every  part  of  the  inside  of  this  "  anti-D-trap" 
is  scoured  out  by  friction,  and  as  will  be  seen  by  a  glance  at 
the  illustrations,  Figs.  28-31,  there  are  no  places  where  any- 
thing can  accumulate  and  become  foul.     To  ensure  a  thorough 


*  See  Table,  p.  6l. 
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cleansing  of  the  lower  part  of  the  trap,  the  water-way  under 
the  throat  or  dip  is  reduced  in  size,  as  shown  by  the  figured 
dimensions,  Section  Fig.  29. 

One  of  these  "  medium "  size  "  anti-D-traps,"  Fig.  28, 
fixed  under  a  valve-closet  in  my  offices,  has  been  used  for 
several  years  by  about  a  dozen  clerks,  and  it  has  never  shown 
any  sign  of  stoppage,  and  it  is  just  as  clean  now  as  it 
was  after  the  first  day  or  two's  usage, — this  is  readily  seen  by 
looking  into  it  through  the  glass  "windows"  placed  in  its 
sides  for  taking  obser\'ations.  Another  of  these  traps  has 
been  fixed  under  an  "  artisan  "  water-closet  for  the  workmen's 


'fSM 


>-r>r-' 


Fig.  29A. — View 
of  3i-in.  to  2-in. 
Anti-D." 


Fig.  30. — View 
of  i^-in.  "  Anti- 
D-trap,"  with 
enlarged  mouth. 


Fig.  31. — View 
of if-in.  '-Anti- 
D-trap." 


use  for  about  the  same  time,  and  though  this  closet  has  been 
used  by  a  large  number  of  men,  and  has  received  the  usual 
treatment  workmen's  water-closets  get,  it  is  just  as  wholesome 
now  as  it  was  just  after  it  was  fixed,  and  it  has  never  been 
stopped  up  ;  and  this  is  the  result  wherever  these  traps  have 
been  fixed. 


The  "smallest"  size  "anti-D-trap,"  i^-in.,  Figs.  30  and  31, 
is  specially  constructed  for  fixing  under  quick-waste  lavatories, 
baths,  etc.,  and  in  places  where  there  is  likely  to  be  great 
syphoning  action,  from  discharges  sent  through  the  trap  itself, 
or  through  the  waste-pipe  on  which  it  may  be  fixed,  as  this 
form  of  trap  is  found  to  retain  its  water-seal  under  every 
condition,  when  properly  ventilated  :  see  loss  of  seal  in  trap 
pp.  102-138.  As  this  trap  only  holds  one-quarter  of  a  pint  of 
water,  its  contents  arc  very  readily  changed  by  a  very  small 
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flush  of  water  sent  through  it.     Fig.  30  is  intended  for  baths 
and  sinks,  and  Fig.  31  for  lavatories. 

"  The  patent  cast-lead  trapT — These  traps  arc  perfectly 
self-cleansing.  They  are  made  out  of  the  best  soft  pig-lead, 
and  are  as  smooth  inside  and  out  as  pipe  made  by  hydraulic 
pressure.  The  substance  of  the  lead  is  regulated,  but  the 
strength  is  equal  to  sheet  lead,  /lb. 
and  81b.  to  the  superficial  foot. 

This  trap  is  made  in  two  shapes, 
to  fit  "  horizontal  "  and  vertical  wastes 
from  it  ;  and  in  sizes  from  4-in.  to 
i|-in.,  as  the  clear  diameter  of  the 
water-way  through  the  trap. 

It  consists  simply  of  a  round  pipe 
cast  into  the  shape  somewhat  of  a 
reaper's  hook  in  the  one  case,  as 
Figs.  32  and  34  ;  and  in  the  other, 
somewhat  of  the  letter  S,  as  Fig.  33. 
Figs.  32  and  34  are  known  in  the 
trade  by  "  P  "  or  "  Half-S,"  and  Fig. 
33  by  "  S." 

A  cap-and-screw  are  attached  to  the  smaller-sized  traps,  as 
shown  in  Sections,  Figs,  y:^  and  34,  for  cleaning-out  purposes. 


Fig.  32. 


—View  of ; 
S  "  trap. 


■  Half- 


Fio.  33.— Section, 
"  S  "-trap. 


Fig.  34.— Section, 
• '  Half-S  "-trap. 


and  for  unstopping  the  waste-pipes  on  which  they  are  fixed 
when  necessary.  The  4-in.  trap,  Fig.  35,  can  always  have  a 
cap-and-screw  soldered  to  it  when  fixed  in  places  where  the 
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hand  cannot  be  put  into  the  inlet,  or  the  dip  part  of  the  trap  ; 
but  this  can  generally  be  done. 

The  small    sizes  are  especially  adapted  for  trapping  off 
baths,  sinks,  and  lavatories.   The  writer  considers  that  the  2-in. 

trap,  whether  S  or  Half-S 
shape,  is  large  enough  for  any 
sink,  whether  it  be  in  the 
scullery,  housemaid's  room, 
or  butler's  pantr}',  and  in  the 
latter  place,  i  i-in.  would  gene- 
rally be  the  better  size.  In 
all  such  sinks,  to  get  good 
flushings  through  the  trap  and 
waste-pipe,  the  trap  should 
have  an  enlarged  mouth,  as 
shown  in  Figs.  36  and  37,  to 
receive  the  plug-and-washer  or  grating.  For  lavatories,  when 
the  "  outlet "  of  the  basin  is  only  equal  to  charging  the  area 
of  an   inch-pipe,  a   smaller-sized  trap  than   li-in.  should   be 

U— 3i — *i 


Fig.  35. 


-View  of  "Half-S" 
pipe  "  trap. 


'  round- 


FiG.  3^) — View  of  2-in. 
S-trap  with  enlarged 
mouth. 


Fig.    37. — 2-in.    Half-S- 
trap with  enlarged  mouth. 


used,  though  it  is  better  to  increase  the  outlet  of  the  basin 
rather  than  decrease  the  size  of  the  waste-pipe  to  an  im- 
practicable size.  The  "  patent  cast-lead  trap  "  is  not  made 
smaller  than  i^-in., —  i^-in.  would  be  generally  the  better 
size  trap  to  use  for  lavatories  (see  Fig.  31). 

The  "  patent  cast-lead  trap,"  like  all  traps  of  that  form, 
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i.e.,  round-pipe  traps,  is  easily  unsealed — by  its  own  action 
as  well  as  from  the  action  of  others  upon  it — unless  it  is 
properly  ventilated ;  therefore,  where  this  cannot  be  done  no 
such  trap  should  be  used.  Acting  on  the  principle  of  the 
well-known  syphon,  it  is  liable,  when  a  large  body  of  water  is 
thrown  suddenly  into  it,  or  into  a  pipe  on  which  it  is  fixed — 
as  from  a  slop-pail— to  be  syphoned  out, — i.e.,  untrapped.  A 
pail  of  water  thrown  quickly  into  the  trap  fills  the  discharging 
orifice  or  receiving  waste-pipe,  and  the  suction  at  once  com- 
mences ;  and  if  the  waste-pipe  is  a  long  length  of  vertical 
piping,  without  proper  ventilation,  the  syphoning  action  will 
continue  until  it  has  pulled  the  water  out  below  the  dip — the 
water-lock  of  the  trap — when  it  immediately  gets  air  and  stops 
the  syphoning.  And  then,  unless  there  is  some  water  behind 
(from  the  "fitting")  to  drain  into  the  trap,  to  re-charge  it,  it 
will  allow  the  air  in  the  waste-pipe  to  escape  through  the  trap 
into  the  house.  But  this  defect  is  easily  remedied.  A  ventilat- 
ing pipe  fixed  on  the  outgo  of  the  trap,  or  on  the  branch-waste 
close  to  the  trap,  will  at  once  break  the  syphoning  action  of 
the  discharge,  except  under  certain  conditions,  and  free  the 
trap  from  too  great  a  suction  power  of  the  passage,  through 
the  soil  or  waste-pipe.  (See  ventilation  of  traps,  pp.  102-138.) 
Beard  and  Dent's  4-in.  "P"  "cast-lead  trap,"  Fig. 38,  is  badly 
shaped  for  maintaining  r- 
its  water-seal.  Having  j 
explained  the  evil  of  this 
form  of  trap  in  my  "  Lec- 
tures," I  make  an  extract 
here — "Though  U-shaped 
traps  (as  Figs.  32  and  33) 
hold  their  seal  securely 
enough  against  syphon- 
age      when       ventilated, 

round-pipe  traps  having  an  easy  rise  to  their  "outlets,"  as 
Fig.  38,  will  not  under  certain  conditions.  When,  for  instance, 
such  a  trap  is  fixed  under  a  t'^/ir-closet,  and  the  basin  is  filled 
with  water  up  to  the  brim,  or  nearly  so,  and  discharged  quickly 
by  a  sJuxrp  pull  of  the  closet  handle,  the  water  falls  in  a  column 


Fir,.  38. — Section,  trap  badly  shaped. 
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through  the  space  A,  between  the  basin  and  the  water  of  the 
trap,  and  strikes  the  "  standing-water  "  of  the  trap  with  such 
force  that  where  a  too  easy  passage-way  exists,  as  in  trap  Fig. 
T,S,  the  contents  of  the  trap  are  not  only  forced  out  (in  itself 
a  merit)  but  the  water  rushes  through  the  trap  with  such 
momentum  that  insufficient  is  left  in  the  trap  to  re-charge  it, 
except  where  a  proper  service  of  water  is  laid  on  to  the  closet 
to  pass  through  with  the  discharge  in  a  more  broken  form." 

But  this  is  not  the  case  with  the  "  anti-D-trap,"  Fig.  28, 
possessing  as  it  does,  a  more  "  vertical  "  rise  to  its  peculiarly- 
shaped  "  outlet.'^  The  water,  when  discharged  with  some 
force  into  such  a  trap  as  Fig.  38,  as  from  a  valve-closet  basin 
or  slop-pail,  in  a  long  hopper  closet,  strikes  against  the 
too-sloping  side  B,  and  then  glancing  off,  as  a  ball  would, 
to  C — as  shown  by  the  arrows — runs  away  through  the  soil- 
pipe  D;  but  in  a  trap  shaped  as  Figs.  28,  29  and  31,  the 
water  would  have  no  such  sloping  side  to  glance  off  from, 
but  rising  vertically  out  of  the  trap  would  strike  against  the 
flat  top  of  the  outgo,  and  partly  fall  back  again  into  the 
trap  and  re-charge  it,  unless  at  the  same  moment  a  syphon- 
ing action  was  set  up  by  the  passage  of  the  discharge 
through  the  soil-pipe,  throtigh  insufficient  ventilation.  (See 
trap  syphonage,  pp.  102-138.) 

The  Dn  Bois  Traps,  of  America,  can  be  made  in  any  shape 
to  suit  circumstances,  but  the  general  form  is  similar  to  the 
"patent  cast-lead  traps"  shown  in  Figs  32 — 34.  The  Dn 
Bois  Traps  are  made  by  hydraulic  pressure  in  the  same  way 
as  lead  pipe,  and  they  can  be  made  with  any  depth  of  watcr- 
lock.  They  are  perfectly  self-cleansing,  but  like  the  "  patent 
cast-lead  traps "  just  referred  to  must  be  ventilated  to  pre- 
vent syphonage.  These  traps  would  be  more  valuable  if 
made  of  greater  strength. 

Traps  with  check-valves,  or  mechanical  traps. — It  should 
be  a  sine  qtid  nan  that  all  traps  should  be  self -cleansing.  The 
writer  therefore  prefers  the  trap  to  be  free  from  any  check- 
valve,  so  that  the  discharges  may  pass  freely  through  them  to 
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the  waste-pipe  without  any  impediment.  But  where  it  is  im- 
possible to  leave  the  discharging  end  of  the  waste-pipe  open 
to  the  atmosphere,  or  where  the  waste-pipe  is  of  considerable 
length,  and  where  the  "  fitting"  itself  cannot  be  moved,  it  is 
better,  perhaps,  that  the  trap  on  such  a  waste-pipe  should  have 
a  double  check — such  a  trap,  for  instance,  as  Waring's  "  seiuer- 
gas  check-valve"  as  shown  in  Fig.   39,  or  Buchan's  " sjphofi- 


'iG.  39.— Section,  Waring's 
check-valve. 


Fig.  40. — Section,  Buchan's 
check-valve. 


trap  with  check-valve^'  as  Fig.  40.  These  traps  are  wonderfull\' 
alike  in  principle.  They  are  similar  in  shape  to  the  patent 
cast  lead  S-trap,  but  they  have  this  addition — immediateh' 
over  the  standing  water  of  the  trap,  on  the  outlet  side  next 
the  waste-pipe  (at  A,  Fig.  39,  and  B,  Fig.  49),  a  metallic  or 
other  valve  is  made  to  seal  over  the  passage-way  to  the  waste- 
pipe,  when  this  is  out  of  use.  (See  Sections,  Figs.  39  and 
40,  showing  this.) 


Bower's  "patent  seivcj'-gas  trap,''  Fig.  41,  is  also  made 
with  a  double  check  ;  but  the  extra  check  is  on  the  house  side 
of  the  standing  water  of  this  trap,  at  E,  leaving 
the  water  (as  in  other  and  ordinary  traps)  ex- 
posed, and  to  be  impregnated  with  the  gases, 
when  they  exist,  in  the  pipe.  And  should  this 
extra  check  become  imperfect  (as  it  would 
through  dirt,  etc.,  getting  under  the  seating  of 
the  ball),  such  noxious  gases  would  pass 
through  this  trap  as  easily  as  through  the  ordi- 
nary syphon  trap.  But  that  is  not  its  chief  ob- 
jection. The  body  or  well  of  the  trap,  into  which  the  dip-pipe 
enters  several  inches  to  form  its  water-seal,  must  from  its  very 
construction   become  filthy,  though  it  is  advertised  as  "  self- 
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Section. 
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scouring."  Another  objection  is,  that  the  power  by  which  this 
check,  E,  is  formed  has  to  be  overcome  by  the  discharges  before 
they  can  pass  through  the  trap — i.e.,  the  discharges  into  the 
trap  must  first  force  down  the  india-rubber  ball  or  float,  E, 
(buoyed  up  though  it  be  by  the  standing  water  in  the  trap) 
before  they  can  push  their  way  through  to  the  waste-pipe. 

Traps  to  pre-         When    traps    are  fixed  as  shown  in  Plates  IX.,  X.,  and 

vent  pipes  .  .  ,        .,      .  , 

becoming  XX.,  With  the  mam  w^aste-pipes  and  soil-pipes  open  to  the  at- 
ventilators.  mosphere  at  both  the  upper  and  loiuer  end,  and  the  traps 
themselves  are  ventilated,  all  that  is  wanted  is,  that  such 
traps  shall  have  a  sufficient  water-lock  to  prevent  the  waste- 
pipes  becoming  air-inlets  to  the  house.  There  will  be  no 
need,  in  such  cases,  of  check-valves  to  exclude  noxious  gases  ; 
for  when  they  exist  at  all  they  \\\\\  not,  with  such  an  arrange- 
ment of  ventilation,  press  their  way  through  the  water-seal  of 
the  traps,  but  will  escape  through  such  ventilating-pipes  to 
the  open  air. 

The  following  tables,  showing  the  water-flushes  required  to 
cleanse  certain  traps,  and  the  necessity  of  trap-ventilation,  is 
taken  from  my  "  Lectures  on  Sanitary  Plumbing." 
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CHAPTER  V. 

DRAIN-INTERCEPTING      TRAPS      FOR      WASTE-PIPES,      RAIN- 
WATER  PIPES,   AND    SOIL-PIPES. 

Triple-dip  trap — Mansergh  trap— Gulley-trap-— Dean's  trap — Lip-trap — Field's 
Flushing-tank,  used  as  a  trap — Drain-interceptors — Rain-water  trap — ^Rain- 
water  shoe — Grease  traps — Soil-pipe  intercepting  traps — "Combination" 
soil-pipe  traps. 

Traps  for  intercepting  zvaste-pipes  from  drains. — Kno^\•ing 
the  importance  of  intercepting  all  waste-pipes  which  enter  the 
house,  and  also  of  exposing  the  discharging-ends  of  such  pipes 


Fig.  43. — Section  of  "Triple-dip"  trap. 

to  the  atmosphere  outside  the  house,  I  designed,  some  years 
ago,  a  stoneware  trap  which  most  effectually,  docs  this.  In 
constructing  this  trap  more  care  was  taken  to  make  it  an 
intercepting  trap  than  a  self-cleansing  one.  This  trap,  as 
shown  by  a  glance  at  the  section,  Fig.  43,  has  three  dips,  and 
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two  separate  bodies  of  water,  but  however  effectually  it  may 
intercept  the  waste-pipes  discharging  into  it  from  the  drain,  it 
is  not  self-cleansing — i.e.,  an  ordinary  flush  or  flushes  of  water 
sent  into  it  will  not  cleanse  it  ;  and,  as  I  have  said  elsewhere, 
"  when  a  trap  cannot  be  thoroughly  cleansed,  and  all  the  water 
standing  in  it  be  changed  by  a  good  flush  of  water  sent 
into  it,  it  ought  never  to  be  used  ;  and  so,  though  I  hold 
a  patent  for  this  trap,  /  condemn  it  as  unfit  for  use." 

"  MansergJi"  trap. — This  is  a  stoneware  trap,  much  liked 
by  many,  and  though  modern  has  had  an  extensive  sale.  It 
was  one  of  the  earliest  traps  used  for  breaking  a  direct 
connection  of  the  waste-pipe  with  the  drain,  and  is  entitled  to 
some  consideration  on  that  account,  but  it  is  not  a  fit  trap  to 
use  for  intercepting  waste-pipes  from  drains.  I  condemn  this 
trap,  first,  because  it  is  non-cleansing ;  and  secondly,  because 
it  does  not  leave  the  end  of  the  waste-pipe  (discharging  into 
it)  open  to  the  atmosphere. 

A  fair  look  at  the  illustration,  Fig.  44,  will  show  practical 
men  that  this  flat-bottomed,  trunk-shaped  trap  is  non- 
cleansing.  The  body  part  is  shaped 
like  a  trunk,  or  box,  with  a  partition 
across  it,  dividing  it  into  two  unequal 
compartments  for  holding  water  in 
each,  as  shown  at  A  and  B.  An  open- 
ing is  made  in  the  middle  or  upper- 
part  of  this  partition,  for  the  dis- 
charges to  pass  from  the  inlet-com- 
partment to  the  outlet-compartment.  A  dwarfed  partition  is 
taken  down  from  the  top  of  the  trap,  as  shown  at  G,  to  screen 
the  outlet  and  to  prevent  the  drain-air  escaping.  A  round 
bent-pipe,  called  the  "  inlet,"  is  formed  in  the  side  of  the 
smaller  compartment,  as  shown  at  C,  for  receiving  the  end 
of  a  sink  or  lavatory  waste  (or  any  other  such  pipe),  and 
this  pipe  is  dipped  into  the  ''  standing-water "  of  the  trap. 
The  "  outlet "  of  the  trap,  a  round-pipe,  is  formed  at  the 
opposite  angle,  as  shown  at  D.  Provision  is  made  at  F  for 
ventilating  the  drain  with  which  the  trap  is  connected.  A 
large  opening  over    the  centre    part   of  the  top  of  the  trap 


Fig.  44. 


"Mansergh"  trap, 
section. 
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is  made,  as  shown  in  the  illustration,  for  receiving  surface 
drainage,  and  for  allowing  any  gases  which  may  generate 
in  the  trap  to  escape  through  the  grating  E.  So  much  for  its 
construction  :  a  word  or  two  will  suffice  to  show  that  this  trap 
is  not  only  not  self-cleansing  but  that  it  is  dirt-holding.  In 
use  it  must  form  itself  into  a  "  collecting-box,"  for  there  are 
no  less  than  eight  corners  for  filth  to  accumulate  in  ;  and 
no  amount  of  water  sent  through  such  a  trap  could  scour 
the  parts  fouled.  The  bottom  is  flat,  the  sides  are  vertical, 
the  partition  dividing  the  two  compartments  is  upright, 
and  the  area  of  the  surface  water  of  the  trap  is  several  times 
greater  than  its  inlet  or  its  outlet.  So  that  the  "  standing- 
water  "  of  the  trap,  with  its  decomposing  matter,  could  not 
get  changed  by  any  single  flush,  nor  by  many  flushes  of  water 
sent  through  its  "  inlet."  The  bad  air  from  this  contaminated 
body  of  water,  if  it  did  not  escape  through  a  zvaste-pipe  into  the 
house,  would  at  times  blow  in  at  the  window,  or  door,  when 
near  it. 

Again,  the  arrangement  of  the  "  inlet  "  is  bad  in  principle, 
for  it  "  water-locks  "  the  discharging  end  of  the  waste-pipe, 
instead  of  allowing  it  to  be  exposed  to  the  atmosphere.  There 
is  also  another  evil  in  connection  with  this,  namely,  the 
waste-pipe  (discharging  into  such  a  trap)  being  trapped  at 
its  outlet  end — i.e.,  the  remotest  end  of  the  pipe  from  the 
sink,  or  "fitting" — would  expose  the  house  to  any  bad  air 
or  decomposing  matter  left  in  such  a  waste-pipe.  We  saw 
in  Chap.  II.  how  foul  such  pipes  get,  and  we  know  that 
every  time  a  little  hot  water  is  sent  through  them  what 
action  is  set  up  by  the  corrosive  matter  on  the  sides  of  the 
waste-pipes ;  the  vapour  coming  from  this  would  pass 
readily  through  the  sink-grating  into  the  house.  This  trap, 
therefore,  is  not  the  right  kind  of  trap  to  use  for  receiving 
"dirty  water"  wastes,  i.e.,  from  sinks,  lavatories,  urinals,  etc., 
where  such  water,  remaining  stagnant  in  the  trap,  would 
become  offensive.  If  any  reader  doubts  this,  let  him  try  the 
effect  of  stirring  up  the  water  standing  in  such  a  trap,  and  his 
doubts  will  soon  be  removed, 
rjulley-trap,  ^''tJ-  45  shows  a  view  of  the  inside  of  a  well-known  gulley- 
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trap,  which  is  being  largely  used  for  intercepting  waste-pipes 
from  drains,  and  therefore  an  illustration  is  given  here  (with  a 
section  of  a  waste-pipe,  E,  coming  through  a  wall  and  dis- 
charging into  it  at  D)  to  show  its  unfitness  for  such  purposes. 
The  arrows  show  the  evils  likely  to  arise  from  using  such 
a  trap.  As  well  might  a  school-boy  attempt  to  change  the 
contents  of  a  pond  by  discharging  his  little  syringe  into  it, 
as  to  attempt  to  flush  out  the  contents  of  such  a  trap  by 
discharging  a  "  flush  "  of  water  from  a  lavatory  or  any 
other  similar  vessel  into  it.     As   I  have  said  elsewhere :  "  It 


^,  ^^  . . 

Fig.  45. — Internal  View  of  a  Gulley-trap. 

may  be  a  good  trap  for  catching  detritus,  and  therefore  just 
the  trap  to  use  in  yards  and  streets  for  surface  drainage  ;  but 
as  traps  for  receiving  the  discharges  from  waste-pipes  are  not 
wanted  for  catcJiing  (in  the  sense  of  holding)  anything — not 
even  a  '  sunbeam,'  much  less  decomposing  matter — it  is  not 
the  right  kind  of  trap  for  sink,  urinal,  and  lavatory  wastes, 
etc.  etc.  It  forms  a  catch-pit  for  filth  and  decomposing 
matter,  and  no  ordinary  flushes  of  water  would  cleanse  it." 

Deajis  Patent  Stench-Trap. — Fig.  46  shows  a  section  of  this 
stoneware  trap.  As  will  be  seen  by  the  drawing,  it  is  con- 
structed on  the  principle  of  the  gulley-trap,  and  it  has  this 
great  advantage  over  it,  that  the  matter  collecting  in  the 
well  of  the  trap  is  easily  removed  by  drawing  up  the  silt-box 
B.  But  this  trap  being  non-cleansing  is  not  a  fit  trap  to  fix 
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near  any  opening  to  the  house,  especially  for  receiving  the  dis- 
charges from  sinks,  lavatories,  urinals,  etc.,  for  whenever  foul 
water  is  collected  and  allowed  to  stand  in  a  vessel,  it  is  sure  to 
throw  off  bad  air  and  become  a  nuisance  ;  and  such  a  trap, 
as  will  readily  be  seen  by  the  drawing,  holds  a  body  of  water 

so  large  that  it  would  never  be  driven 
~]  out,  or  changed,  by  the  use  of  any 
of  the  "  fittings  "  or  "  fixtures  "  dis- 
charging into  it.  Nor  is  it  the  right 
kind  of  trap  to  use  for  intercepting 
the  grease  from  scullery-sink  wastes 
where  there  is  much  cooking,  or  where 
there  is  a  long  length  of  drainage  ; 
for  the  discharges  into  the  trap  would 
break  the  congealed  head  and  send 
pieces  of  grease  into  the  drain.  Besides,  such  a  trap  would  soon 
get  clogged  up  with  grease.  This  trap  is  valuable  for  fixing 
outside  stable  walls  to  receive  the  drainage  from  stables,  etc., 
and  to  intercept  such  matters  from  the  drain.  It  is  also  valuable 
for   fixing   in  yards  and  such-like  places,    to  intercept  mud. 


v^'    '  '  >'■  ^   ''     '  ^■■'^■1  t'^'^'''  "'Y^j 


Fig.  46. — Dean's  Trap. 


Fig.   47. — View  of  a 
"  Lip  "-trap. 


Fig.  48. — Section  of  a 
•'Lip  "-trap. 


Lip  "-trap. 


yard-sweepings,  etc.,  from  the  house  drain,  as  the  detritus  col- 
lecting in  the  silt-box,  B,  of  the  trap  could  easily  be  cleared. 
The  trap  is  provided  with  an  excellent  water-seal,  for  fixing 
in  such  places  as  just  referred  to,  as  it  allows  for  evaporation. 

Another  trap  much  used  for  intercepting  waste-pipes  from 
drains  is  illustrated  in  Figs.  47  and  48.  It  is  called  the  "lip"- 
trap — from  the  form  of  its  outlet,  A — and  is  made  of  cast-iron, 
but  why  it  should  have  received  so  much  favour  is  a  mystery 
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to  anybody  concerned  for  the  fitness  of  things.  The  illustra- 
tions show  that  there  is  no  outlet  nozzle  (see  A,  Figs.  47 
and  48)  to  this  trap,  for  connecting  it  properly  to  a  drain- 
pipe. The  fact  is,  a  very  clumsy  connection  is  nearly  always 
made  with  this  trap.  It  is  generally  let  into  a  stone  and  fixed 
over  a  brick-shaft,  and  in  such  a  manner  that  it  is  impossible 
to  send  a  flush  of  water  through  such  a  trap  in  the  ordinary 
way,  which  shall  keep  the  shafting  clean  and  wholesome. 
Then  the  trap  itself,  though  much  superior  to  a  bell-trap,  is 
not  of  the  right  shape  to  be  flushed  out  by  the  use  of  any 
waste-pipe  discharging  into  it,  or  over  it,  as  must  be  the  case 
whether  the  trap  be  let  into  a  sunk  stone  or  not. 

What  is  wanted  is  a  small  earthenware  "  round-pipe  "  trap, 
with  a  receiving  head  for  the  waste-pipes  to  discharge  into, 
which  will  allow  its  contents  to  be  changed  by  a  small  flush 
of  water  sent  into  it  through  its  waste-pipe. 

Field's  Patent  "  Flushing  Tank  "  for  receiving  "  Dirty  " 
Water-wastes. — This  apparatus  is  very  valuable  for  many 
purposes,  as  for  collecting  rain-water  for  the  flushing  out  of 
drains  (see  pp.  281,  282) ;  but  it  is  hardly  the  thing  for  collect- 
ing the  waste-water  discharges  from  sinks,  unless  it  is  kept 
some  distance  from  the  windows  and  doors  of  the  house. 

Ever}'body  knows  that  Mr.  Rogers  Field  is  much  too  good 
a  sanitarian  ever  to  have  intended  that  this  tank  should  be 
fixed  in  such  a  position.  He  invented  this  tank,  I  believe,  for 
colleeting  the  general  wastes  of  a  small  house,  to  pass  them  in 
larger  bodies  into  the  drain,  instead  of  allowing  each  sink- 
waste  to  dribble  separately  into  it;  and  for  this  purpose,  where 
there  is  a  long  length  of  drainage,  it  is  valuable,  but  where  so 
used,  another  flushing-tank  should  be  fixed  at  the  head  of  the 
drain  for  the  periodical  cleansing  of  the  drain  with  clean  water. 
The  drain  would  otherwise  get  fouled  (on  its  upper  side)  by 
the  full  charges  from  the  "  dirty  "  water  flushing-tank,  where 
it  would  not  be  likely  to  be  cleansed  again,  and  great  evils 
might  ensue.  (See  pp.  6  and  282,  showing  the  value  of  this  tank 
for  flushing  out  drains.) 
F   2 
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Water  in 
the  tank 
unchanged. 


Filth  on  the 
trap. 


Waste-pipes 
as  ventilators. 


We  will  suppose  this  tank  is  fixed  just  outside  the  scullery- 
window  (where,  no  doubt,  it  is  often  fixed)  of  a  gentleman's 
house  in  the  country.  The  cook  and  scullery-maid  empty  all 
sorts  of  slops  down  the  scullery-sinks,  greasy  water  from  the 
soup  and  dinner  plates,  green-water  (hot  and  strong)  from  the 
saucepans,  soapy  water  from  the  wash-hand  bowl,  and  sour 
milk-cans  are  scalded  out  and  drained  into  this  common  re- 
ceptacle. And  this  goes  on  from  day  to  day  until  the  tank 
is  nearly  full  to  the  brim,  at  which  point  it  may  remain  for 
several  days  ;  for  the  discharges  into  the  tank  would  often  not 
be   rapid  enough  to  start  the  syphon  ;  but,  by-and-by,    the 

syphon-pipe  is  charged,  and  this 
stagnant  body  is  syphoned  out. 
No,  not  out !  for  from  a  sixth  to 
an  eighth  of  its  water  would  be 
left  behind,  as  shown  at  G,  Fig. 
49,  as  the  syphon  would  draw 
air,  and  cease  to  act,  so  that  the 
filth  which  would  be  constantly 
settling  down  in  the  tank  would 
remain  there  until  the  tank  was 
cleaned  out  by  hand,  which,  one 
is  afraid,  would  not  be  often,  as  it  is  too  deep  to  get  at 
conveniently. 

Again,  at  times  the  family  would  leave  their  country  house 
for  their  town  house,  just  when  this  tank  was  about  half  or 
two-thirds  full,  when  this  stagnant  water,  or  miscellaneous 
mixture,  would  remain  unchanged  for  consecutive  weeks  or 
months. 

Another  fault  is  that  the  slops  from  the  various  sinks  dis- 
charge ovcj'  the  grating,  B,  of  the  trap,  at  the  top  of  the  tank, 
so  that  bits  of  grease,  soap,  boiled  cabbage,  and  such-like 
offensive  matter  are  allowed  to  splash  about  on  the  top  of 
this  tank. 

There  is  another  evil,  though  the  tank  per  se  ought  not 
to  be  blamed  for  this.  Untrapped  waste-pipes  varying  in 
length  from  5  to  15  feet,  from  the  scullery  or  other  sinks,  are 
made  to  deliver  on  to  the  top  of  the  grating  to  this  tank. 


Fig.  49. — Vertical  Section. 
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Such  pipes,  therefore,  become  air-inlet  pipes  to  the  house,  i.e.y 
the  air  is  drawn  into  the  house  at  A  through  a  pipe,  which  in 
time  is  sure  to  become  very  foul. 

"  Drain-Interceptors^ — I  have  designed  a  variety  of  inter-  Intercepting- 

....  J    traps. 

cepting-traps,  for  receivmg  waste-pipes  and  soil-pipes,  and 
exposing  the  ends  of  such  pipes  to  the  atmosphere, 
thereby  insuring  perfect  disconnection  from  the  drain.  These 
traps  are  made  in  strong  stoneware,  and  have  a  water-seal 
of  2\  in.,  and  are  well  vitrified  and  salt-glazed.  They  are 
specially  constructed  to  be  self-cleansing  ;  for  this  purpose  the 
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Fig.  50. — View  of  "Drain-in- 
terceptor," "  No.  I  "  size, 
with  oblique  arm,  c,  at  end. 


Fig.  51. — View  of  "Drain-intercep- 
tor," "No.  i"  size,  with  socket- 
hole,  A. 


smaller  sizes  are  strongly  recommended  in  preference  to  the 
large  size."^ 

Fig.  50  shows  a  view  of  the  small-size,  or  "  No.  i,"  "  Drain- 
interceptor,"  with  a  short  oblique  arm,  C,  for  receiving  a 
waste-pipe  from  a  sink,  bath,  or  lavatory,  and  exposing  its 
end  to  the  atmosphere,  as  shown  by  the  arrow  in  Fig.  50. 

Fig.  5 1  shows  a  similar  trap,  but  with  a  socket-hole.  A, 
instead  of  the  oblique  arm,  for  receiving  "horizontal"  waste- 
pipes. 

Figs.  52  and  53  show  2.  plan  of  this  small-size,  or  "  No.  i 
"Drain-interceptor,"  for  receiving  one  waste-pipe,    either  on 
the  right-hand  side,  as  shown  at  W,  or  on  the  left-hand  side, 
as  shown  at  T. 

*  Wherever  foul  water  is  collected  and  allowed  to  stand  in  a  vessel,  it  is 
likely,  sooner  or  later,  to  become  a  source  of  danger ;  therefore,  keep  the  traps 
small  that  the  water  in  them  may  be  changed  by  every  flush  passing  through 
the  trap. 
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These  traps  are  made  both  with  arms  and  holes  in  their 
sides  for  receiving  one,  two,  or  three  waste-pipes — from  baths, 
sinks,  lavatories,  etc. — as  shown  in  the  several  plans,  j,  H,  L,  M, 
P,  R,  S,  T,  w,  Figs.  52  to  56. 

There  is    great    advantage   in  using   the   traps  with  the 


Fig.  52.— Plan  of  "  No.  I  "  "  Drain-       Fig.  53.— Plan  of  "  No.  i  "  "  Drain- 
intLiceptor,"  arm  left-hand.  interceptor,"  arm  right-hand. 
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Fig.  54. — Arm  at  end,  and  left-hand. 


M  S 

Fig.  55. — Arm  at  end,  and  right-hand.       FiG.  56. — Arm  at  end,  and  both  sides. 


oblique  arms,  for  the  discharges  are  then  made  to  fall  with 
an  unbroken  vertical  force  upon  the  "  standing-water "  of 
the  trap,  to  change  its  contents  every  tiine  a  flush  of  water  is 
sent  into  it,  through  one  or  more  of  the  waste-pipes  dis- 
charging into  it. 

The  "  mediicm^'  size,  or  "No.  2,"  "Drain-interceptor" 
is  constructed  for  fixing  in  yards,  or  areas,  to  drain  away  the 
surface-water,  and  also  to  receive  one  or  more  rain-water 
drains,  etc.  Short  socket-arms  are  made  in  the  end,  or  on 
cither  side,  or  on  all  three  sides,  as  shown  at  N,  T,  V,  Fig.  57, 
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for  receiving  waste-pipes  or  drain-pipes,  and  for  the  discharges 
through  such  drains  to  fall  with  a  vertical  force  upon  the 
"standing-water"  qf  the  trap  to  change  its  contents  and  make 
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Fig.  57. — View  of  "medium"  size  "  Drain- 
interceptor,"  with  socket  arms. 


Fig.  58. — Section  of  Trap,  with  holes 
instead  of  arms. 


it  wholesome.     Or  this  intercepting  trap,  "  No.  2,"  can  be  had 
with  counter-sunk  holes,  as  shown  in  Fig.  58. 

Fig.  59  shows  a  view  of  the  large-size,  or  "  No.  3,"  "  Drain- 
interceptor,"  with  "  outgo  "  for  fitting  into  the  socket  of  a  6-in. 


Fig.  59.— View  of  "Drain-interceptor,"  large  size, 
or  "  No.  3." 

drain-pipe.  The  head  of  the  trap  is  enlarged,  as  shown  in  the 
wood-cut,  for  receiving  a  6-in.  drain  at  the  back,  and  two 
4-in.  drains  in  the  sides,  at  D  and  C.  Provision  is  made  for 
ventilating  the  drain  as  shown  or  this  aperture  can  be  used 
for  giving  access  to  the  drain. 

The  larger  sizes  should  never  be  used  where  the  smaller 
or   smallest,  size    can    be    made  to  answer   the    purpose,  to 
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prevent  a  larger  body  of  water  "  standing  "  in  a  trap  than  can 
be  flushed  out  by  the  ordinary  use  of  the  waste-pipe,  or  drain, 
discharging  into  it. 

Rain-ivater  Trap. — Fig.  60  shows  a  view  of  a  "  No.  i  " 

"  Drain-interceptor,"    for    re- 
ceiving a  rain-water  pipe  into 
<L-7---->  its  socket,  A,  and  intercepting 

it  from  the  drain.  Apertures 
are  made  in  the  sides,  at  D 
and  E,  for  receiving  waste- 
pipes  as  well ;  when  these  are 
not  wanted  they  can  be  sealed 
over.  Stoppers  are  sent  out 
with  each  trap   for  the  pur- 


pose. 


-View  of  "  Rain-water  Inter- 
ceptor "  Trap. 


Fig.  61   gives  a   perspec- 


tive view,  and  Fig.  62  a  section 
of  a  stoneware  "  Rain-water  shoe,"  or  "  Disconnector,""^  which 
I  have  patented,  for  fixing  at  the  bottoms  of  R.w.  pipes  and 
waste-pipes,  and  for  connecting  same  with  branch  drains 
leading  to  an  intercepting-trap  on  the  main  drain,  as  shown 


Fig.  61. 


-View  of  a  Kain-water  "  Dis- 
connector." 


Fig.  62. — Section  of  a  Rain-water 
"Disconnector." 


at  Fig.  232,  page  284,  to  avoid  long  lengths  of  unventilated 
branch-drains.  The  elbow  socket,  A,  is  made  large  enough  to 
receive  a  4-in.  cast-iron  rain-water  pipe ;  but,  of  course,  a 
smaller  pipe  can  be  made  good  into  it.  The  outgo,  C,  is  made 
to  enter  the  .socket  of  a  4-in.  drain-pipe,  but  when  the  drain  is 
only  3-in.  a  diminishing-pipc  can  be  fixed  to  the  shoe-piece  to 

•  See  Plate  XXIV.,  facing  pnge  284,  showing  these  "shoes"  fixed. 
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suit  the  size  of  the  drain.  This  outgo,  C,  can  be  turned  round 
to  any  point  to  suit  circumstances.  The  grating,  B,  is  made 
to  take  away,  to  give  access  to  both  the  drain  and  rain- 
water pipe. 

Apertures  are  shown  in  the  sides,  at  D,  and  opposite,  for 
receiving  4-in.  (or  smaller)  pipes  when  so  required,  but  these 
rain-water  shoes  are  always  sent  out  without  such  apertures, 
unless  they  are  so  ordered. 

Sockets  to  receive  various-sized  cast-iron  rectangular  rain- 
water pipes  for  connecting  with  the  socket,  A,  Fig.  61,  can 
easily  be  made  in  lead. 

Fig.  61  shows  a  view  of  a  4-in.  stoneware  drain  "  discon- 
nector," or  air-shaft,  for  fixing 
in  a  long  length  of  drain,  be- 
tween the  intercepting-trap  of  a 
branch  drain  and  the  "  rain- 
water shoe,"  explained  in  a  para- 
graph just  preceding  this.  When 
the  head  of  the  shaft,  B,  is  not 

high   enough  to   reach    the   sur-  _ 

face,  it  can  always  be  heightened  yig.  63.— Air-shaft, 

by  brick-work   as    required,  and 

the  grating,  B,  let  into  a  stone  over  it.  The  socket,  A, 
Fig.  63,  is  made'  to  receive  the  spigot  end  of  a  4-in.  drain- 
pipe. 

Grease-interceptmg   Traps  or  Tanks. — Traps  for  receiving  Grease-traps, 
the  discharges  from   scullery-sink    wastes   are  treated   under 
the  heading,  "  Scullery  Sinks  and  their  Wastes,"  Chapter  VII. 

Drain-interceptino;  Traps  for  Soil-pipes. — Sanitarians  are   Soil-pipes 

^       ^  ^      -^  ^  ^  .  with  open 

now  agreed  that  waste-pipes  from  sinks,  baths,  lavatories,  etc.,  ends, 
should  discharge  with  open  ends  into  intercepting  traps  (either 
under  or  over  their  gratings)  outside  the  external  walls  of  the 
house.  But  they  are  not  all  agreed  on  this  matter  with  regard 
to  soil-pipes.  I  have  proved  in  many  ways,  and  by  a  large 
experience  in  the  use  of  the  open  or  "  disconnecting  "  traps 
described  in  the  following  pages,  that  soil-pipes  may  be 
severed  from  the  drain  in  nine  cases  out  of  ten  (if  not  in 
the  tenth),    and    made    to    discharge    with    open    ends    into 
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small  size. 


intercepting-traps ;  but  they  and  their  belongings  must  be 
properly  treated.  (See  pp.  164 — 167.)  In  cold  countries,  as  in 
certain  parts  of  America,  it  would  be  impossible  to  use 
such  open  traps  (on  account  of  frost)  for  intercepting  either 
soil-pipes  or  waste-pipes  ;  and  in  this  matter  they  stand 
at  a  great  disadvantage,  for  the  opening  out  of  waste- 
pipes,  soil-pipes,  and  drains  to  the  atmosphere  is  one  great 
method  for  excluding  noxious  gases  from  the  interior  of 
our  houses. 

In  selecting  intercepting-traps,  for  fixing  on  any  part 
of  the  drain,  it  is  important  to  remember  that  unless  such 
traps  are  "  self-cleansing  "  they  will,  sooner  or  later,  become  a 
nuisance.  No  trap  larger  than  is  absolutely  necessary  should 
be  used. 


Fig.    64. — "  Soil-pipe  Intercepting-trap," 
for  vertical  soil-pipe. 


Fig.  65. — "  Soil-pipe  Intercepting-trap," 
for  "raking"  soil-pipe." 


Soil-pipe 
Itaps. 


Figs.  64  and  65  illustrate  a  stoneware  trap  which  I  have 
designed,  and  patented,  for  intercepting  soil-pipes  and  waste- 
pipes  from  the  drain,  and  exposing  their  discharging-ends  to 
the  atmosphere.  The  body  part  of  this  trap  is  contracted  to 
hold  as  small  a  quantity  of  water  as  practicable,  so  that  its 
entire  contents  may  be  changed  by  a  flush  of  water  sent  into 
it  through  any  of  the  pipes  discharging  into  the  trap.  It  has 
a  2\-\x\.  water-seal.    The  way  into  this  trap  from  the  soil-pipe, 
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as  shown  at  B  C,  Fig.  64,  and  E  C,  Fig.  65,  is  so  arranged  that 
the  discharges  shall  fall  with  a  direct  vertical  pressure  upon 
the  "  standing-water  "  of  the  trap  to  drive  it  out.  I  consider 
this  of  very  great  value  for  keeping  such  traps  clean.  The 
hopper,  or  head,  A,  of  the  trap  is  enlarged,  to  receive  one  or 
more  waste-pipes  in  its  sides,  through  the  counter-sunk  hole, 
D,  and  opposite,  and  to  give  free  access  for  the  atmosphere  to 
pass  into  the  soil-pipe,  through  the  grating,  F,  as  shown  by 
the  arrows.  This  hopper,  A,  can  be  turned  round  on  the  trap 
to  receive  the  soil-pipe  into  its  socket  (B,  Fig.  64,  and  E,  Fig. 
65)  at  any  point.  When  this  trap  cannot  be  left  open  to 
the  air,  through  its  grating,  F,  the  grating  can  be  removed,  the 
top  sealed  over,  and  an  air-induct  for  the  soil-pipe  can  be 
brought  from  any  point  into  the  trap  at  D^  or  in  its  counter- 
sunk hole  opposite,  (See  Fig.  94,  showing  such  an  arrange- 
ment.) 

Fig.  64  shows  this  trap  for  receiving  a  soil-pipe  fixed   out-    Inlets, 
side  the  house.     The  inlet   arm,  B,  of  the  trap  is  brought  up 
level  with  the  top  of  the  hopper,  A,  for  the  soil-pipe,  K,  to  enter 
above  the  ground-level,   where  its  connection  can  always  be 
seen. 

Fig.  65  shows  this  trap  for  receiving  a  "  horizontal "  or 
raking  soil-pipe — e.g.,  a  soil-pipe  carried  down  inside  the  wall 
of  the  house  and  coming  through  to  the  outside  to  discharge 
into  the  intercepting  drain-trap,  as  shown  at  K  and  E. 

The  outgo  of  the  trap,  H,  can  be  turned  round  to  any  point   Outgo, 
to  enter  the  drain.    It  is  made  to  fit  the  socket  of  a  4-in.  drain, 
but  wdien  so  wanted  it  can  be  had  with  a  6-in  outgo. 

A  counter-sunk  hole  is   made  on  the  crown  of  the  outgo,   Ventilating- 
as  shown   at   N,   for  giving   access  to  the  drain,  or   for  ven- 
tilating  it.     A  cover  is  sent   out  with  each  trap  for  bedding 
down  into  the  socket.     (See  Plates  X.,  XL,  and  XV.  showing 
such  traps  fixed.) 

When    a   soil-pipe  coming  down  inside  the  wall  of  the  Traps  with 
house  cannot  be  brought  through  high  enough  for  the  top  of 
the  trap   to    stand  level    with  the    ground,  the  trap  can   be 
lowered  to  suit  circumstances,  and  a  brick  air-shaft  built  over 
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Fig.  66. — Section  of  "Soil-pipe  Intercepting-trap,"  with  air-shaft. 


it,  as  shown  in  section,  Fig.  66.     The  illustration  shows  such 
a  trap  in  sitic,  and  the  arrows  show  the  air-currents. 

"  Combination  "  Soil-pipe  Trap. — I  designed  another  trap 
for  trapping  off  drains  from  soil-pipes,  where  such  an  open 
trap  as  we  have  just  been  considering  would  be  thought  by- 
some  people  too  open  a  trap  to  use.  The  lower  part  or  body 
of  this  trap  is  precisely  like  the  trap  last  described;  the  outgo, 
C,  is  shown  for  a  6-in.  drain,  but  they  are  chiefly  sent  out  with 
a  4-in.  outgo. 

This  "  combination  soil-pipe  trap  "  is  specially  constructed 
for  trapping  off  drains  from  the  soil- 
pipe,  for  ventilating  the  drain   (when 
^     (J    JA  Q,j       required    at  this  point),  and    also  for 

— -- '  I />- ■''/         forming  an  air-induct  to  the  foot  of  a 

soil-pipe. 

It  is  a  j'ound-pipe  trap,  and  in  its 
action  is  thoroughly  self -cleansing. 
The  body  of  the  trap  is  purposely 
made  a  little  smaller  than  the  inlet, 
to  insure  its  being  thoroughly  flushed  out  whenever  the  soil- 
pipe  i?  used.  And  though  it  has  a  2^-in.  depth  of  water- 
seal  to  ward  off  the  drain-air  from  the  soil-pipe,  it  only  holds 
such  a  body  of  water  as  is  easily  driven  out  by  the  discharge 


Fig.  C7. — Vertical  Section 
of  "Combination  Soil-pipe 
Trap." 
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of  a  flush  of  water  through  any  of  the  water-closets,  etc.,  upon 
the  soil-pipe. 

This  trap  and  its  connecting-pieces  are  so  arranged  that     Connecting- 
the  discharges  must  always  fall  vertically  upon  i\\eface  of  the 
standing-water  in  the  trap,  and  thus  the  previous  water  in  the 
trap  must  be  changed   every  time   a  flush  is  passed  into  the 
stack-pipe  on  which  the  trap  is  fixed. 


pieces. 


Fig.  68. —  Vertical  Section  of  "Combination 
Soil-pipe  Trap  "  with  "  Connecting-piece  " 
for  ventilating  the  Drain,  and  for  access 
to  Trap. 


Fig.  69. — Section  of  "  Connect- 
ing-piece "  for  Horizontal  Air 
Inlet  to  Soil-pipe. 


The  position  of  this  trap,  at  the  foot  of  a  soil-pipe,  pre- 
vents the  water  from  ever  being  syphoned  out.  And  as  the 
trap  would  always  be  tinder-groimd,  the  water  in  it  would 
rarely,  if  ever,  evaporate,  nor  would  it  be  likely  to  get  frozen. 


Fig.  70. — Section  of  "  Connecting- 
piece  "  for  Vertical  Air  Inlet  to 
Horizontal  Soil-pipe. 


' ',        )  1' 

li    // 

Fig.  71. — Section  of  "Connecting- 
piece"  for  Vertical  Air  Inlet  to 
Vertical  Soil-pipe. 


This  trap  can  be  rigged  up  in  many  ways  to  suit  cir- 
cumstances. Fig.  72  shows  a  view,  in  perspective,  of  a  patent 
"  combination  soil-pipe  trap,''  with  double  connectmg-piece — 
"  No.  I  " — for  forming  access  to  trap,  T,  and  for  ventilating 
drain,  S;  and,  also,  with  connecting-piece  (as  "No.  2,^'  Fig.  69) 
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Trap  with 
mica-valve. 


for  "  horizontal  "  air-induct,  N,  Fig.  72,  to  foot  of  soil-pipe, 
M.     (See  D,  Plate  III.,  showing  such  a  trap  fixed.) 

Fig.  73  shows  a  section  of  this  trap  without  the  double 
connecting-piece,  "  No.  i,"  giving  access,  Z,  to  trap,  and  with 
connecting-piece,  "  No.  4,"  fixed  on  the  inlet  side  of  the  trap, 
to  receive  "horizontal"  soil-pipe,  and  for  air-induct  pipe, 
Y  and  X,  to  foot  of  soil-pipe. 

When  this  air-indiict  pipe,  X,  stands  near  a  window  or 
door  it  is  advisable  to  fix  a  mica-valve  at  Y,  to  prevent 
any  exit  of  fcul  air  near  an  opening  into  the  house. 
(See  Figs.    74  to  ^J,   Plate    III.,   showing  four  other  ways 


CONCRET 


M.  Soil-pipe. 
N.   Foot  Ventilation. 
S.    Ventilation  of  Drain. 
T.   Access  to   Trap   and 

Drain. 
W.  Galvanised    cast-iron 

Movable  Cover. 


Fig.  72. — Perspective  View  o{ vl  "Combination  Soil-pipe  Trap," 
for  3^-in.  to  4|-in.  Soil-pipe. 


Discharges, 
vertical. 


Outgo. 


Confined 
places. 


of  rigging  up  this  trap ;  but  the  illustrations  speak  for 
themselves.) 

The  flushes  of  water  following  the  waste  or  sewage  dis- 
charges through  any  of  the  connecting-pieces,  Nos.  2  to  4,  Figs. 
69  to  71,  are  made  to  fall  vertically  upon  the  standing-water 
of  the  trap,  to  drive  out  its  previous  contents  and  to  keep  the 
trap  wholesome. 

The  outgo  (P,  Fig.  72)  can  be  turned  round  to  any  point  to 
suit  the  drain.  The  "  connecting-pieces  "  can  also  be  turned 
round  in  their  sockets  to  suit  any  position  of  the  pipes,  etc. 

These  traps  are  specially  designed  for  fixing  in  confined 
places  where  any  offensive  air,  driven  down  by  the  discharges 
through  the  soil-pipe,  could  not  readily  get  away,  and  where 
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Four  Views  sJve^vi^  further  wa^'s  of  rig_qiruj  up  the 

"COWBINATION      SOIL-PIPE     TRAP." 


♦  The  "  oat-go  "  here  ia  shown  for  a  6-inch  drain,  but  the  trap  is  chiefly 
made  with  a  4-inch  out-go. 
®  root  v'Piitilatjoii 
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there  would  be  a  possibility  of  such  vitiated  air  coming   into 
the  house  through  a  window  or  door  near  such  a  trap. 

In  open   places,  where  there  is  no  such  risk,  it  is  better  to  Open  places, 
fix  such  a  trap  as  shown  at  Figs.  64  and  65,  as  the  "discon- 
nection "  from  the  drain  would  then  be  absolute. 


Fig.  73. —  Vertical  Section  of  Trap,  showing  Induct  Pipe  and 
"Mica-valve "  over  same. 


As  this  "combination  soil-pipe  trap"  can  be  fitted  up  in 
such  a  variety  of  ways,  I  have  thought  it  best  to  illustrate 
same.  (See  Figs,  y^  to  yj.)  The  illustrations  speak  for 
themselves. 


CHAPTER  VI. 

DRAIN-TRAPS     FOR   INTERCEPTING    DRAINS   FROM 
AND   CESSPOOLS  * 


SEWERS 


Manhole    drain-syphon — "  Croydon  "    syphon — Buchan's  trap — Weaver's  trap — 
"Drain-sentinel" — "Ventilating  drain-syphon  and  sewer-interceptor." 

Drain  discon-  It  is  hardly  possible  to  over-estimate  the  value  of  trapping 
off,  and  "disconnecting"t  the  house-drain  from  the  sewer  or 
cesspool,  especially  from  the  latter,  but  it  is  highly  important 
that  this  should  be  properly  done,  and  that  "self-cleansing" 
traps  should  be  used  for  this  purpose.  The  question  of  the 
disconnection  of  the  drain  will  be  considered  in  a  subse- 
quent chapter  (Chap.  XIX.). 


Drain-syphon. — One  of  the  most  defective  and  unsanitary 
traps  used  for  trapping  off  sewers  and  cesspools  is  the  well- 
known  and  much-used  "  manhole  "  drain-syphon,  a  section  of 


Fig.  78. — Section  of  a  "Manhole"  Drain-syphon. 

which  is  shown  in  Fig.  'jZ  ;    yet  this  BasJii-Bazonk  kind  of 
trap  is  set  to  guard  the  house  in  its  most  vital  part. 

This  trap  is  bad  in  principle  and  faulty  in  construction. 
The  passages  through  such  a  trap  must  always  be  very  slug- 
gish.   The  discharges  from  the  drain  into  it  ox^y  )y\^\.  gravitate 

*  See  pp.  272 — 277. 

t  As  some  persons  confuse  "interception"  with  "disconnection,"  I  think  it  well  to  explain 
here  what  is  meant  in  this  work  by  the  latter  term.  A  rain-pipe,  waste-pipe,  or  soil  pipe  may  be 
"  intercepted  "  (i.e.,  trapped  offi  from  a  drain  ;  cr  a  drain  may  be  "intercepted"  from  a  sewer  or 
cesspool  without  being  "  disconnected,"  for,  though  the  water-seal  of  the  trap  would  separate  the 
air  between  the  one  and  the  other,  there  would  be  no  " disconnect^ion  "  in  the  sense  ijitended  in 
this  work.  "  Disconnec  tion  "  here  signifies  that  a  drain  is  not  only  "  trapped  off"  from  a  sewer 
or  cesspool,  oc  a  rain-pipe,  waste  pipe,  or  soil-pipe  from  a  drain,  but  that  such  pipes  or  drain  are 
open  in  some  way  to  the  atmosphere  outside  the  house  for  the  ingress  of  Iresh  air — i.e.,  for  propel 
ventilation.— b.  S.  H. 
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through  the  trap,  without  any  attempt  at  cleaning  out  its 
filth,  for  often  the  entire  length  of  drainage  would  have  to  be 
filled  up  to  its  head  before  half  a  pound  of  pressure  could  be 
brought  to  bear  upon  the  "standing-water"  of  the  trap.  A 
glance  at  C  to  D,  Fig.  79,  will  show  this  at  once.  The  "solids" 
stand  about,  at  B,  until   a  greater  body  of  water  is  sent  into 


Fig.  79. — Section  of  a  Drain-syphon  in  situ. 

the  drain,  when  they  "  move  on  "  a  stage  and  float  up  into 
the  inspection-hole,  or  manhole,  as  shown  at  E  a,  Fig.  78, 
unless  that  is  already  filled ;  and  finally,  after  having  taken 
some  hours — perhaps  days— in  the  transit,  they  drain  them- 
selves out  at  D  into  the  common  sewer. 

The  quantity  of  water  held  by  an  ordinary  6-in.  drain- 
syphon,  with  a  manhole  in  it,  is  about  eighteen  pints,  or  more 
than  twice  the  quantity  held  by  a  6-in.  "  drain-sentinel,"  Fig. 
83,  or  a  6-in.  "  ventilating  drain-syphon,"  Fig.  go,  though  the 
latter  has  a  much  deeper  water-seal.  With  a  trap  holding  such 
a  body  of  water  how  would  it  be  possible  to  change  its  contents 
by  the  ordinary  use  of  a  sink,  lava-  C 

tory,  or  water-closet,  however  good 
the  flushing  arrangements  may  be 
to  such  fittings }  The  bad  air 
coming  from  the  filth  accumula- 
ting in  such  non-cleansing  traps 
is  supposed,  by  persons  inexpe- 
rienced in  such  matters,  to  be  a 
necessary  consequence  of  trapping  off  the  drain,  but  the 
exposure  of  the  drain  in  such  an  instance  is  the  exposure  of 
the  trap,  and  the  only  "  ex  "  about  it  now  should  be  in  the 
word  "extinct." 


Fig.  So. — "Croydon"  Syphon. 


"  Croydon  "  Syphon. — This  trap  is  a  great  improvement  on 
the  common  drain-syphon,  as  will  be  seen  by  a  glance  at  the 
drawing.  Fig.  80  ;  but  it  holds  much  too  large  a  quantity  of 
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water  (a  6-in.  trap  holds  two  gallons!)  for  its  contents  to  be 
readily  changed  by  a  flush  of  water  sent  into  the  drain  from 
a  water-closet,  or  such-like  fitting.  The  arrangement  of  its 
head,  or  socket,  C,  for  ventilating  the  drain,  in  conjunction 
with  its  inlet,  A,  has  not  been  well  considered.  Foul  matters 
would  accumulate  in  such  a  large  mouth  and  become  offen- 
sive, for  ordinary  flushes  of  water  sent  through  the  drain 
would  not  cleanse  this  part  of  the  trap. 


Buchan's 
traps. 


Fig.  8 1  shows  a  vertical  section  of  Buchan's  patent  vcjiti- 
lating  drain-trap*     The  "  drop  of  2-in.  or  so  which  the  water 


rOR  JOINTINB. 

CLEANSING  OR 

EXIT  OF  SEWAGE  CAa 


Fig.  8i. — Section  of  Euchan's  Trap. 


gets  in  falling  from  the  drain-branch,  w,  into  the  well  of  the 
trap  "  at  Y  is  very  valuable,  though  its  value  would  have  been 
increased  if  the  drop  had  been  twice  as  great.  The  dip,  or 
water-seal,  of  i^-in.  is  hardly  sufficient  to  allow  for  evapo- 
ration when  the  trap  is  out  of  use  for  days  together,  as 
would  be  sure  to  be  the  case  at  times  when  fixed  in  many 
places,  especially  as  a  stream  of  air  would  be  constantly  pass- 
ing just  over  the  exposed  surface  of  the  water  in  the  well  of 
the  trap  to  lick  it  up — i.e.,  to  induce  evaporation. 

This  trap  is  sound  in  principle,  and  by  its  cheapness  is  put 
within  the  reach  of  every  builder. 

*  This  trap  is  also  largely  u.->e(l  for  intercepting  soil-pipes  from  drains. 
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Fig.  82.-  -Viev,  of  Weaver's  Trap. 


Fig.  82  shows  a  perspective  vino  of  Weaver's  "  Ventilator 
Trap  "  for  fixing  to  drains,  etc.  This  trap  is  a  great  improve- 
ment upon  the  ordinary  drain-syphon.  Its  chief  value  is  its 
fresh-air  inlet,  A,  and  this  would 
be  increased  if  the  inlet  pipe  were 
made  more  open  to  the  atmo- 
sphere, i.e.,  if  the  perforated  top, 
A,  were  entirely  removed.  It  has 
one  great  demerit,  viz.,  the  want 
of  a  drop  between  the  drain- 
branch  and  the  level  of  the  stand- 
ing-water in  the  trap,  as  explained 
in  the  evils  of  the  drain-syphon  (page  81).  The  water-seal 
of  3|-in.  would  make  it  all  the  more  difficult  for  the  dis- 
charges through  the  drains  to  flush  out  this  trap.  How 
doctors  disagree !  The  water-seal  in  this  trap  is  si-in.,  but 
in  the  last  trap  that  we  were  considering  it  was  only  i  ^-in. 

T/ie  " Drain-sentinel"  or  Honse-drain  diseonnecting  trap 
tvith  aecess  to  both  sides  of  its  water-seal.— I  have  designed  and 
patented  this  trap  for  the  special  purposes  of  "  disconnect- 
ing "  one  drain  from  another,  or  a  drain  from  the  sewer  or 
cesspool,  and  for  affording  access  to  the  drain  on  each  side  of 
the  trap,  without  any  disturbance  of  the  surroundings.  The 
trap  is  made  in  strong  stoneware,  and  the  water-holding  * 
part  is  much  contracted  to  insure  an  entire  change  of  its  con- 
tents every  time  a  flush  of  water  is  sent  into  the  drain. 

The  "  Drain-sentinel"  is  made  in  three  sizes,  4-in.,  6-in. 
and  9-in.,  with  "  channel-pipes  "  complete.  The  sizes  given 
in  the  illustrations  (Figs.  83,  84)  are  taken  from  the  6-in. 

The  trap  is  provided  with  a  good  drop  for  the  discharges 
from  the  drain  to  fall  upon  the  "  standing-water "  with  some 
force,  to  drive  it  out  and  change  the  contents  of  the  trap 
every  time  a  flush  of  water  is  sent  into  the  drain.  There  is 
no  place — no  nook  or  corner — where  filth  can  accumulate  to 
decompose  and  send  off  bad  air.  As  will  be  seen  by  the 
section,  Fig.  84,  there  is  only  a  small  disc  or  surface  of  water 

*  This  6-in.  trap  holds  about  one  gallon  of  water  less  than  a  6-in.  "Croydon" 
syphon. 

G   2 


Weaver's 
trap. 


"  Drain- 
sentinel.' 
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exposed  for  throwing  off  impurities  or  for  evaporation  ;  and 
though  it  has  a  water-seal  of  2|-in.  there  is  only  such  a  body 
of  water  as  will  easily  be  driven  out  by  a  fair  flush  of  water 
sent  into  it. 

Fig.  83  shows  a  full  view  of  this  trap,  and  Fig.  84  a  section. 
As  shown  by  the  drawings,  a  U-shaped  inlet  is  given  to  the 


Fig.  83. — "Drain-sentinel,"  Perspective 
View. 


Fig.  84. — "Drain-sentinel,"  Section. 


Channel- 
pipe. 


"Sentinel" 
with    channel- 
pipe. 


trap  for  receiving  the  ordinary  split  drain-pipe,  where  a  man- 
hole or  disconnection-chamber  is  built ;  or  a  special  channel- 
pipe,  as  Fig.  2>^,  may  be  used ;  the  U-shaped  spigot  end  of 
the  channel-pipe,  M,  being  made  to  fit  into  the  U-shaped 
socket-inlet  of  the  trap.  A,  as  shown  in  Figs.  %6  and  87,  and 

Fig.  223.  The  bridge-pipe,  C, 
spans  the  space  between  the 
"  inlet "  or  head  of  the  trap 
and  its  "outlet,"  and  affords 
ready  access  to  the  drain  on 
the  outfall  side  of  the  water- 
seal.  The  mouth  of  this  pipe, 
D,  is  sealed  over  by  a  strongly- 
made  galvanised  iron  plate,  well  and  securely  packed,  and  is 
easily  removed,  when  so  required,  by  unscrewing  four  thumb- 
screws. A  counter-sunk  hole  is  formed  at  E  for  ventilating 
the  drain  on  the  outfall  side  of  the  seal,  and  when  not  wanted 
the  cover,  G,  is  bedded  down  into  it.  The  head  of  the  trap  is 
considerably  deepened,  as  shown  by  the  drawings,  for  build- 


FlG.  85. — Section  of  Channel-pipe 
for  Disconnection-chamber. 
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in-  up  the  sides  of  the  spht-pipcs,  or  for  receiving  the  high- 
walled  channel-pipe,  K.  Fig.  85,  to  prevent  all  matters  passmg 
through  the  drain  from  flowing  on  to  the  floor  (slopmg  or 
otherwise)  of  the  disconnection-chamber.  Fig.  223.  p.  274, 
shows  this  trap  in  situ. 

In  the  drawing,  Fig.  87,  a  view  is  given  of  a  high-walled 
channel-pipe  for   receiving  one  or  more  drams,  at  W  and  Y, 


Fig.  86.— "Drain-sentinel"  and  Channel-pipe. 


YiQ,,  87.— View  of  a  Channel-pipe 
with  side  inlets. 


Fig.  &8. — Plan. 


in  addition  to  the  main  drain,  and  exposing  them  to  the 
atmosphere,  ^>.,  "disconnecting"  them  from  the  main  dram. 
Fig.  88  shows  a  plan  of  a  6-in.  channel-pipe  with  two  side 
inlets,  J  and  H,  for  4-in.  drains. 

-  Ventilating  Drain-syphon  and  Sezver-inierceptorrSom^ 
years  ago  I  designed  and  patented  this  trap  to  remedy  the 
defects  of  the  manhole  drain-syphon.  They  have  been 
larc^ely  used  and  with  excellent  results.  _ 

These  traps  are  made  in  strong  stoneware,  and  are  specially 
constructed  for  intercepting,  or  rather  "  disconnecting,"  sewers 
and  sewage-tanks  from  the  house-drain. 
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Construction 
of  traps. 


This  "  Ventilating  Drain-sypJion  and  Sciver-interceptor" 
is  at  present  only  made  in  three  sizes — viz.,  4-in.,  *  6-in.,  and 
9-in,,  as  the  latter  size  is  large  enough  for  any  purpose  for 
which  it  is  likely  to  be  used.  Fig.  92  shows  a  4-in.,  Figs.  89 
and  90  a  6-in.,  and  Fig.  93  a  9-in.  Fig.  89  shows  2,  perspective 
view  of  this  trap  (with  its  stopper,  R,  for  fixing  in  lieu  of  the 
grating,  I,  when  so  required).  Fig.  90  a  section,  and  Fig.  91 
2Lplan. 

The  trap  consists  of  a  round  pipe  shaped  in  the  form  of  the 
letter  V,  giving  a  dip  or  water-seal  of  nearly  3-in.  (to  ward  off 


^  ul£ 


Fig.  89. — View  of  a  6-in.  "Ventilating 
Drain-syphon  and  Sewer-interceptor." 


sk>d. 

Fig.  90. — Vertical  Section  of  a  6-in. 
"Ventilating  Drain-syphon,"  &c. 


any  air  seeking  to  come  through)  ;  and  the  body  of  the  trap 
— P,  Fig.  89 — is  comparatively  of  much  smaller  diameter,  to 
prevent  any  filth  collecting  in  the  trap,  and  also  to  allow  the 
water  in  the  trap  to  be  more  easily  driven  out  by  the  flushes 
from  the  drain.  The  "  inlet  "  G,  Fig.  90,  is  of  extra  depth,  as 
shown,  so  as  to  keep  the  "  standing-water  "  of  the  trap  6-in. 
below  the  drain  which  discharges  into  it.  By  this  arrange- 
ment the  discharges  from  the  drain  are  made  to  fall  with  a 
vertical  pressure  upon  the  water  in  the  trap,  to  drive  it  out 


•  This  size  is  made  with  a  double  socket-inlet  to  receive  two  4-in.  drains,  and 
with  a  9-in.  .socket  hopper  for  continuing  up  the  air-shaft  to  the  surface  of  the 
ground  with  9-in.  drain-pipes. 
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with  the  smallest  flush  sent  into  the  drain.     A  glance  at  the 

section,  Fig.  90,  Avill  show  this.     The  drain  will  thus   empty 

itself,  and  at  the  same  time  allow  more  room  for  ventilation 

in  it. 

The  upper  part  of  the  trap  is  considerably  enlarged,  and  Air-chamber. 

is  continued  upwards,as  shown  ^  ^ 

, 2'.  3 » 


B 


'^^rr. 


7.-=^. 


&>  I M 


Fig.  91. — Plan  of  a  6-in.  "Ventilating. 
Drain-syphon  and  Sewer-interceptor.' 


at  S,  Fig.  89 — and  also  in  the 
other  drawings — forthe  admis- 
sion of  fresh  air  into  the  house- 
drain.  When  this  part  of  the 
trap  is  not  high  enough  to 
reach  the  surface  of  the  ground, 
it  should  be  continued  upwards  in  brickwork,  as  shown  in 
section,  Fig.  93  ;  and  the  grating,"^  I,  Fig.  89,  should  be 
removed  from  the  top  of  the  trap  and  let  into  a  stone,  as 
shown  in  Fig.  93,  for  fresh 
air  to  pass  freely  into  the 
house-drain. 

When  this  trap  is  used 
for  "  disconnecting  "  sewage- 
tanks  from  the  main  drain  in 
country  houses,  there  is  abso- 
lutely no  danger  attending  it 
whatever,  if  the  drains  are 
properly  ventilated  ;  nor  is 
there  any  danger  in  using 
them  for  "  disconnecting " 
the  sewers  from  the  house- 
drain  in  towji  houses,  if  proper 
care  be  taken  in  selecting 
the  right  position  for  fixing  them.  When  there  is  no 
"  area,"  f  or  when  the  drain  is  brought  into  the  house  under 
a  "  covered  way,"  where  the  atmosphere  cannot  readily 
reach  the  mouth  of  the  trap  ;   or  where  any  bad  air  escaping 


2-^a 


Sewer-interceptor. " 


No  danger  in 
using  such 
open  traps. 


'^_Nk. 

J^ 

Fig.    92. — Vertical   Section   of  a  4-in. 
"Ventilating     Drain  -  syphon     and 


*  Stronger  gratings  should  be  used  where  cattle  are  likely  to  walk  over  them. 

t  See  Plates  XXII.  and  XXIII.,  showing  treatment  of  drainage  where  there  is 
an  "area."  Ditto  (Plate  XXIII.),  showing  treatment  of  drainage  where  there  is  a 
"  covered  way." 
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through  the  trap  from  the  sewer,  or  coming  from  the  drain, 
could  easily  get  into  the  house,  through  a  window  or  door, 
the  top  of  the  trap  should  be  sealed  down,  as  shown  at  R 
and  a,  Fig.  94.  And  in  such  cases  a  4-in.  fresh-air  induct, 
as  A  A,  should  be  taken  from  a  corner  of  the  area  (farthest 
away  from  all  windows),  and  continued  under  the  paving  in 
drain-pipe  b  to  the  air-chamber  of  the  trap  at  B  B,  with  which 


Fig. 


93. — Vertical    Section   of    a    9-in.    "Ventilating 
Drain-syphon,"  with  Brick  Air-shaft. 


Mica-valve 
over  induct 
pipe. 


it  should  be  connected.  Inlet  socket-holes  are  purposely 
made  in  the  air  chamber  of  each  trap  for  receiving  such  pipes 
— as  shown  at  M  and  N,  Fig.  89,  and  E  and  F,  or\  plan,  Fig.  91. 
Loose  stoneware  covers  are  sent  out  with  each  trap  for  sealing 
over  the  top  and  the  two  side-inlets.  A  "  mica-valve  "  should 
be  fixed  on  the  top  of  the  air  induct-pipe,  A  A,  as  shown  at  C  C, 
when  fixed  near  a  window,  to  prevent  back  draught ;  but  this 
mica  valve  should  be  so  fixed  as  not  to  interfere  with  fresh  air 
pzissing  into  the  induct-pipe. 

A  view  of  this  trap  is  given  in  Fig.  95,  and  a  section  in 
I'ig-  96*  for  fixing  a  pipe-shaft  on  the  top  of  the  trap,  for  in- 
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spcction  and  fresh-air  induct.     The  cost  of  a  manhole-shaft 
cannot  ahvays  be  afforded,  and  especially  when  the  drains  are 


QRAIIN 


Fig.  94. — View  of  a  6-in,  "  Ventilating  Drain-syphon"  with 
Air  Inducl-pipe. 


Fig.  95. — View  of  Trap  for  Pipe- 
shaft.  Fig.  96. — Section  of  Trap  for  Pipe- 


ihaft. 


very  deep,  but  the  cost  of  fixing  a  pipe-shaft  (in  drain-pipe) 
when  laying  in  a  drain,  however  deep,  would  not  be  much. 
(See  Fig.  226,  p.  276,  showing  such  an  arrangement.) 
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SCULLERY   SINKS   AND   THEIR  WASTES. 

Grease  from  scullery  sinks — Bad  jointings  in  the  drain — The  scullery — Bricklayers 
traps — Inlet  to  the  house  for  drain-air — Grease-intercepting  tanks— Grease 
tank  in  situ — Grease-tanks  inside  the  house— Grease-collectors  for  daily  use. 

One  of  the  most  troublesome  things  to  deal  with,  especially 
in  large  country  houses  where  much  company  is  kept,  is  the 
grease  from  the  scullery  sinks.  It  sticks  and  accumulates  on 
everything  with  which  it  is  brought  into  contact,  and  though 
all  sorts  of  means  are  adopted  for  catching  it,  it  is  so  subtle 
when  in  solution  with  hot  water  that  it  escapes  through  the 
finest  grating  of  the  sink-waste  and  gets  away  into  the  drain, 
where  it  congeals  and  becomes  a  nuisance.  Unfortunately, 
too,  the  scullery  sink  generally  stands  near  the  head  of  the 
house-drain,  i.e.,  at  the  remotest  point  from  the  outfall  of  the 
drain  ;  and  when  the  drain  is  laid  down  with  bad  jointings 
{i.e.,  with  annular  spaces  between  the  pipes,  or  cement  oozings 
— a  frequent  occurrence  where  the  pipes  have  been  badly 
fitted,  or  imperfectly  cleaned  off  inside  the  drain),  the  grease 
accumulates  about  such  joints  until  the  whole  drain  becomes 
so  foul  and  filthy  that  no  amount  of  water  will  thoroughly 
cleanse  it. 

The  grease  should  always  be  collected  as  near  the  sink  as 
practicable,  and  never  be  allowed  to  pass  into  any  long  length 
of  drainage.  I  think  it  ought  to  be  kept  out  of  the  drain, 
even  when  there  is  only  a  short  distance  for  it  to  travel  to 
enter  the  sewer,  for  grease  should  not  be  allowed  to  enter  the 
sewer  at  all.  However  short  a  drain  may  be,  if  grease  is 
allowed  to  pass  into  it,  sooner  or  later  it  is  sure  to  become  a 
nuisance. 

Apart  from  any  danger  to  health,  the  scullery  is  generally 
a  place  to  be  avoided  by  those  who  have  any  respect  for  their 


SCULLERY  SISKS   AND    Tlll-.IR    WASTES. 


91 


olfactory  nerves.  The  aggregation  of  bad  smells  generally 
found  in  a  scullery  makes  one  wonder  how  it  is  that  scullery- 
maids  stand  it  and  still  live.  Instead  of  well-glazed  porcelain 
sinks  which  could  be  kept  clean  and  nice,  such  absorbent 
material  as  stone  is  used,  and  often  very  porous  stone,  too :  I 
suppose  for  the  sink  to  absorb  as  much  matter  as  possible,  to 


Fig.  97. — Section  of  a  Scullery  Sink  found  in  a  li 


iu  the  West-end. 


give  .the  room  in  which  it  stands  a  scullery  air.     And,  as  if  that 

were  not  sufficient  to  gain  a  good  name  for  the  scullery,  the 

plumber  and  bricklayer  do  all  they  can  to  augment  the  evils,  The  plumber 
^  '  .        ,  •    -      ^1  J        r  and  brick- 

and  if  they  do  not  join  hands  over  it,  they  jom  the  ends  ot  1^^^^. 

the  sink-waste  to  traps  of  very  bad  character.     The  plumber 

solders  a  bell-trap  over  the  receiving  end  of  the  sink-waste, 

and  winks  to  the  bricklayer,  and  then  the  bricklayer  builds  a 

huge  brick  cesspool-trap  under  the  floor  {\)  and  "  makes  good" 

to  the  discharging  end  of  the  waste,  and  nods  to  the  plumber, 

and  then  they  retire,  leaving  the  scullery  to  its  fate. 
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But  the  plumber  has  grown  wiser  in  this  matter,  too 
wise  for  the  speculative  builder,  who  now  dispenses  with  the 
service  of  the  plumber  in  this  matter,  and  leaves  the  brick- 
layer to  his  own  devices,  and  this  is  how  the  thing  is  now 
done. 

In  the  drawing,  Fig.  97,  a  good  representation  is  given  of 
what  was  found  only  the  other  day  in  a  large  house  in  the 
West-end.  The  evils  are  all  so  glaring  that  not  a  word  is 
wanted  to  point  them  out. 


Fig.  98. — Section  of  Sink,  and  Brick  Grease-trap  :  bad  arrangement. 


Inlets  for 
drain-air. 


The  arrangement  shown  in  Fig.  98,  which  faithfully  re- 
presents what  was  found  in  a  large  house  built  only  in  1881, 
is  an  "  improvement  "  in  so  far  that  the  brick  grease-trap  is 
built  outside  the  house,  but  all  the  other  evils  remain  the 
same  as  in  the  other  arrangement.  As  shown  by  the  arrows, 
the  drain-air  had  free  access  to  the  house,  for  the  dip,  P,  which 
was  formed  in  slate,  had  a  space  between  the  cover-stone  of 
the  trap  and  its  upper  c<^gQ,  R,  large  enough  to  put  one's 
finger  through.  This  is  a  very  frequent  occurrence  with  the 
"dip-stone"  of  brick  traps.  The  little  "protection"  to  be 
gained  from  the  use  of  a  bell-trap  was  in  this  case  (as  gene- 
rally) lost,  for  the  scullery-maid  had  removed  the  bell-grate 
to  a  corner  of  the  sink,  as  shown  at  V,  where  its  powers  of 
obstruction  would  cease  to  worry  her. 
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A  few  years  ago  I  patented  a  Grease-intercepting  tank,  Grease-tank, 
or  trap,  for  collecting  the  grease  and  sand  from  discharges 
from  a  scullery  sink,  the  grease  to  float  to  the  surface  of  the 
standing-water,  and  the  sand  to  sink  to  the  bottom  of  the 
tank.  These  traps  are  now  made  in  four  sizes — viz.,  small- 
size,    medium -size,    large  -  size,  and    extra  -  large  -  size,   and 


Fig.  99.— Section  of  the  "Medium-size"  Stoneware  "Grease-trap." 

measure  respectively  in  the  body  part  13 -in.  by  13 -in.,  and 
i8-in.  deep;  20-in.  by  13-in.,  and  I4j-in.  deep;  24-in.  by  20- 
in.,  and  I4i-in.  deep  ;  and  36-in.  by  20-in.,  and  nJ-in.  deep, 
all  outside  dimensions. 

The  "  inlet "   socket.  A,   of  the   Grease-trap    is    made    to 
receive  a  3-in.  drain-pipe,  but  in  practice  a  2-in.  lead  waste- 


FiG.  TOO. — View  of  the  "Large-size"  Stoneware  "Grease-trap.^ 

pipe  is  generally  fixed  between  the  sink  and  Grease-trap,  as 
shown  in  Fig.  103.  The  "outlet,"  C,  is  made  to  fit  into  the 
socket  of  a  4-in.  drain-pipe. 

The  sizes  mostly  used  are  the  "Medium-size"  and  the 
"  Large-size."  The  "  Medium-size  "  answers  very  well  for 
small  and  moderate  size  houses,  where  the  grease  and  sand  are 
removed  very  frequently.     But  where  the  wash-up  sinks  are 
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of  considerable  size,  discharging  large  bodies  of  hot  greasy 
water  at  one  time,  it  is  necessary  to  have  a  large  volume  of 
cold  water  (which  the  "  Extra-large-size "  Grease-tank  is 
specially  constructed  to  contain),  for  cooling  the  discharges, 
or  the  grease  will  not  be  congealed  and  arrested  within  the 
tank,  but  will  pass  in  a  fluid  state  with  the  hot  water  into  the 


Jiii!Ji;iBni!ii|il!l;!iii(t!iili!ii»ii;ii 


Fig.  IOI. — Section  of  the  "  Extra-large -size  "  Stoneware  "Grease-trap." 

drain.  This  fact  is  often  overlooked  by  many  persons;  and, 
notwithstanding  a  grease-trap  of  some  kind  is  used,  the  drain 
sooner  or  later  becomes  largely  charged  with  grease.  It  is, 
therefore,  important  in  determining  the  size  of  the  grease- 
trap  to  consider  the  sizes  of  the  wash-up  plug-sinks,  and  the 


Fig.  102.  -View  of  the  "  Extra-largc-size"  Stoneware  "  Crease-trap." 

quantities  of  hot  water  that  will  be  likely  to  be  discharged 
from  them  at  one  time  through  the  grease-trap.  Where 
there  is  a  long  length  of  drainage,  and  hot  water,  rich  with 
grease,  is  discharged  in  great  quantities,  a  specially  constructed 
intcrcepting-tank  with  a  water-cooler  is  necessary,  if  the  drain 
is  to  be  kept  free  from  grease  ;  for  no  drain  which  receives 
grease  can  be  kept  clean  and  wholesome. 

In  these  grease-intercepting  traps  the  greasy  water  from 
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the  scullery  sink  passes  into  the  trap  through  a  specially  con- 
structed pipe,  a  few  inches  below  the  standing-water  of  the 
trap,  as  shown  at  N  in  the  illustrations,  to  prevent  the  in- 
coming water  from  disturbing  the  congealed  grease  in  the 
trap.  The  gross  fat  of  the  hot  greasy  water  becomes  con- 
gealed in  its  transit  from  N  to  O  by  the  cold  water  in  the 
trap  which  cools  the  discharges,  and  the  grease  rises  to  the 
surface  and  is  solidified. 

The  mouth  of  the  "  outlet "  pipe,  as  shown  at  O,  is  kept 
well  below  the  level   of  the   standing-water  to  trap   off  the 


Fig.  I02A. — Plan  of  the  "Extra-large-size"  Stoneware  "  Grease-trap." 

drain,  and  also  to  prevent  pieces  of  congealed  grease  floating 
into  the  drain-pipe. 

An  opening  is  made  in  the  inlet-pipe  of  the  trap,  as  shown 
at  V,  for  exposing  the  sink-waste  to  the  atmosphere  and  pro- 
perly "  disconnecting  "  it. 

A  hole  for  inspecting  the  drain  or  for  passing  rods  into  it 
is  formed  in  the  outlet-pipe,  and  is  sealed  over  with  a  gal- 
vanised cast-iron  cover,  bolted  down,  as  shown  at  Y. 

A  galvanised  cast-iron  cover,  J,  is  made  to  fit  over  the  top 
of  the  three  smaller  traps;  but  over  the  "Extra-large-size" 
trap  a  stone  cover  should  be  fixed,  as  shown  at  K  (Fig.  lOi), 
with  a  galvanised  cast-iron  movable  cover,  L,  let  into  it. 

These  traps  require  to  be  cleaned  out  very  frequently  to 
remove  the  grease  and  the  sand  (used  in  cleaning  the  utensils), 
as,  apart  from  the  wholesomeness  of  the  trap,  its  capacity 
would  be  very  much  reduced  by  the  rapid  accumulation  of 
the  grease,  sand,  etc. 

As  many  errors  have  been  made  in  fixing  this  tank,  I  give 
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Grease-tank 
in  situ. 


Grease-tank 
inside  the 
house. 


a  drawing,  in  Fig.  103,  showing  its  proper  position,  viz.,  out- 
side the  house,  but  it  is  not  necessary  that  it  should  stand 
down  into  the  ground,  as  shown  here ;  it  may,  with  advantage 
when  the  fall  of  the  drain  is  poor,  be  made  to  stand  partly  or 
wholly  above  the  ground.  I  consider  a  2-in.  lead  syphon- 
trap,  and  a  2-in.  lead  waste,  as  shown  at  W,  quite  large  enough 
to  take  the  discharges  from  a  scullery  sink  in  the  largest  of 


mansions.      I    have  found  a  4-in.  waste  and  a  4-in.  trap  to 


Fig.  103. — Section  of  "  Grease-intercepting  Tank  "  in  sim,  showing  the  waste- 
pi]>e  from  sink,  and  ventilation. 

stop  up  in  a  year  or  two,  and  have  had  this  size  replaced 
by  2-in.,  and  never  known  the  latter  size  to  stop  up,  ^ith  a 
3|-in.  diameter  cobweb  grating  fixed  in  the  sink,  over  an 
enlarged  mouth  of  a  2-in.  trap,  as  shown  at  V. 

The  scullery  in  town  houses  is  often  so  situated  that  the 
grease-trap,  to  be  of  any  value,  must  be  placed  inside  the 
house.  When  this  is  the  case  great  care  should  be  taken  to 
see  that  it  is  done  in  a  sanitary  way,  or  it  may  become  a 
great  nuisance.  When  "it  is  compulsory  to  fix  the  trap 
under  the  floor,  a  concrete  base  should  be  formed  for  it  to 
stand  upon,  and  this  should  be  well  cemented  over,  and  the 
sides  of  the  trap  should  be  walled  up  in  brick  and  cement,  and 
over  the  whole  should  be  placed  a  piece  of  3-in.  York  stone, 
with  a  full-sized  perforation  in  it  for  giving  good  access  to  the 
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interior  of  tlic  trap.     Over  this  perforation  a  movable  gal- 
vanised cast-iron  plate   should  be  bolted  down,  in  a  similar 
way  to  the  manhole-cover  of  a  boiler,  so  that  the  whole  thing 
can   be  sealed  over  hermetically, 
independent  of  the   floor.     The 
trap  should,  of  course,  be  venti- 
lated by  a  pipe  carried  up  to  the 
external  air. 

Some  time  ago  I  designed  a 
grease-collector  for  placing  under 
kitchen  or  scullery  sinks  for  daily 
cleansing,  to  avoid  the  risk  of  fix- 
ing a  grease-trap  tender  a  floor 
inside  the  house.  It  is  the  same 
in    principle  as    the  grease-tank 

just  described.    Two  "grease-collectors  "  are  required  for  each 
scullery  sink.     All  that  the  cook  has  to  do  is  to  remove  one 


Fig.  104. — View  of  "  Grease- 
coliector.  "* 


Pil 


.„  .     n  ,       In  ^^M       y   I 
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Fig.  105. — Section  of  "Grease-collector"  under  the  Scullery  Sink. 

grease-collector  (made  in  sheet-tin  for  lightness)  for  another, 
and  this  is  done  in  two  minutes,  by  dropping  the  telescope- 
pipe,  C,  and  raising  the  connecting-pipe,  H.  The  cook,  by  this 
arrangement,  has  a  good  perquisite  always  "  floating  "  under 

*  The  cover  of  this  "grease-collector"  is  omitted  in  this  drawing. 
II 
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the  sink,  which  she  can  make  good  use  of.  A  viczv  of  this 
"grease-collector"  is  shown  in  Fig.  104,  and  section  in 
Fig.  105.  Where  a  great  deal  of  cooking  is  done  a  service  of 
cold  water  should  be  laid  on  to  pass  through  the  "  cooler,"  B. 
The  dotted  line,  P,  in  the  drawing.  Fig.  105,  shows  the  arrange- 
ment. The  water  can  be  made  to  dribble  into  the  cup  at  K, 
and  it  will  then  pass  through  the  "cooler  "  and  out  at  L. 

If  a  lead  waste  is  fixed  for  conveying  the  discharges  from 
the  sink  to  the  drain,  a  2-in.  lead  pipe  should  be  used,  and 
that  part  of  it  which  passes  under  the  floor  should  be  encased 
with  drain-pipe,  to  protect  it  from  rats,  etc.:  i.e.,  the  lead 
waste  should  be  threadled  through  a  3-in.  earthenware  drain- 
pipe. Or  if  cast-iron  pipe  is  used,  it  should  be  connected  to 
the  trap,  M,  by  a  brass  ferrule,  soldered  to  the  outgo  of  the 
trap  with  a  wiped  soldered  joint,  and  caulked  with  lead  to  the 
iron  waste,  as  shown  in  Fig.  105  ;  and  the  trap  should  be 
ventilated  to  prevent  its  syphonage. 

But  though  such  an  arrangement  works  admirably  when 
properly  attended  to,  it  fails  when  left  to  itself  When  this 
is  likely  to  be  the  case,  and  the  kitchen  is  at  the  top  of  the 
house,  it  is  better  to  use  such  a  grease-trap    as  Fig.    105  A, 

which  will  only  require 
cleaning  out  about  every 
month,  two  months,  or 
three  months — depending 
upon  the  work  it  has  to 
do.  The  drawing  speaks 
for  itself  A  2-in.  lead 
waste-pipe  is  continued 
from  the  lead  "  outlet,"  W, 
to  a  "drain-interceptor" 
outside  the  house,  and 
this  pipe  is  ventilated  as 
shown  at  A.  If  a  sink-trap  (t)  is  fixed  it  should  be  ventilated, 
as  shown  in  dotted  lines.  These  traps  are  made  in  two  sizes 
— the  smallest  size  is  shown  in  the  cut.  The  cover  is  bolted 
down  with  gun-metal  thumb-nuts  and  bolts,  and  is  easily 
removed  for  taking  out  the  frrease. 


Fig.  105A.  — "  Kitchen  Grease-trap,"  in 
cast  iron,  galvanised. 


CHAPTER  VIII. 

THE   LOSS   OF    SEAL   IN    TRAPS,   AND   TRAP-VENTILATION. 

Traps  with  l)roken  seals — Mechanical  traps — Water-seal  traps — Obstructionists' 
traps — Importance  of  a  good  seal — Syphon  traps  easily  syphoned  —  Tiers 
of  traps  first  ventilated — Value  of  ventilation  for  preventing  syphonage — 
Expt-riments  with  traps  in  America — Traps  vented  from  the  top — Experi- 
ments with  traps,  apparatus  used,  and  the  results — Syphnnage  and  momentum 
— Seal  of  traps  forced — Loss  of  seal  by  evaporation — Loss  of  seal  by  a  blow- 
down  of  air  in  the  piping. 

As   a  door  with   its  lock  broken  is  of  no  value  for  keeping  Traps  with 

,  .  •  1     •  1    1       1  •         r  1         r       Iroken  seals. 

out  thieves,  so  a  trap  with  its  seal   broken  is  of  no  value  lor 

keeping  out  bad  air,  whether  in  waste-pipes,  soil-pipes,  or  drains. 

In  fact  the  only  value  of  a  trap  is  its  seal,  and  if  this  cannot 

be  maintained  under  every  condition  to  which  it  is  likely  to 

be  subjected  in  practice,  it  becomes  a  trap  in  quite  another 

sense    to    that    intended.        Yet   a    large  percentage    of    the 

traps    now    in   use   have    their  seal    often  broken  from    the 

following  causes,  viz.:  (a)  from  being  badly  constructed,  {Jf) 

from  insufficiency  of  dip,  and  {c)  from  inefficient  ventilation. 

It   is   surely  an  imperative   duty  before  directing  a  cer-   ignorance  in 

tain  trap  to  be  fixed  to  know  that  the  trap  so  selected  is  a  traps '"° 

reliable  one — reliable  at  any  rate  in  the  position  assigned  it — ■ 

especially  as  its   seal  will  often  be  the  only  barrier  between 

a  foul  pipe,  and  in  some  cases  drain  too,  and  the  occupants 

of  the  house.     And  yet  many  a  man,  deeming  himself  fully 

qualified    to    direct    plumbing  work,  would    be   very    much 

puzzled   to  say  where  such-and-such  a  trap  would  be  safe  to 

fix  and  where  it  would  not,  or  vv^ould  be  at  a  loss  to  say  how 

the  trap   should   be  treated  to  maintain  its  water-seal  under 

every    condition.     Thousands  of  traps   are   fixed  every  year 

in  utter  ignorance    of   their    capabilities    of    retaining    their 

seal    in    the    positions    in    which    they  are   placed  ;  and,   in 

II    2 
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Ignorance 
in  venting 
traps. 


consequence,  thousands   of  traps    would,  on  examination,  be 
found  to  be  without  a   proper  seal. 

There  is  also  great  ignorance  shown  in  the  mode  of 
venting  a  trap  to  prevent  its  syphonage.  Traps  are  not 
only  vented  by  pipes  of  too  small  a  bore,  or  too  great  a 
length,  to  be  of  any  value  for  preventing  their  syphonage, 
but  they  are  often  vented  in  the  wrong  place — the  vent- 
pipe  being  connected  to  the  branch  too  far  away  from  the 
trap.  A  very  curious  method  of  venting  a  trap  came  under 
my  notice  the  other  day,  and  as  it  is  so  curious  I  give  a 
drawing  of  it  in  Fig;.  io6.    A  lar":e  house  had  been  thoroughlv 


Fig.  io6. — Vent  on  Wrong  Side  of  Trap. 


re-drained  about  two  years  ago,  but  two  or  three  things  had 
failed,  and  among  them  a  lavatory,  which  had  to  be  disused 
on  account  of  the  bad  smell  coming  from  it.  It  had  a 
long  length  of  waste  (i-in.  pipe).  This  waste-pipe,  B,  was 
disconnected  rightly  enough  at  the  bottom,  but  the  trap 
was  vented  on  the  wrong  side  of  the  water-seal,  as  shown 
at  A,  to  be  of  any  value  cither  for  preventing  the  syphon- 
age of  the  trap,  or  for  the  ventilation  of  the  waste-pipe  ; 
and,  as  a  consequence,  the  trap  was  frequently  syphoned, 
and  the  house  exposed  to  the  bad  air  coming  from  soap-suds 
decomposing  in  the  waste-pipe. 


THE  LOSS  OF  SEAL  IN  TRAPS,  AXD  TRAP-VEXT/LAT/OX.     lOI 

The  traps  chiefly  used  in  plumbing  and  drainaj^^e  works  Mecbanical 
are  dependent  entirely  upon  water  for  their  seal.  But  there  '^°'^^' 
are  traps  now  specially  constructed  for  maintaining^  a  seal 
of  some  sort  in  addition  to,  as  well  as  independent  of,  their 
water-seal.  These  mechanical  traps  are  either  made  with 
floating  balls  for  sealing  their  "inlets" — as  in  the  "Bower" 
trap  (Fig.  41),  and  are  only  of  value  so  long  as  sufficient  water 
is  retained  in  them  to  buoy  the  floating  ball  well  up  against 
the  dip-pipe  ;  or  with  gravitating  balls  for  sealing  their 
"outlets,''  as  Figs.  39  and  40,  p.  59.  And  these  mechanical 
seals  (liable  though  they  are,  at  any  moment,  like  all 
mechanical  things,  to  get  out  of  order)  are  considered,  by 
some  people,  to  be  a  fair  protection  against  bad  air  in  pipes, 
supposing  their  water-seal  to  have  been  lost  by  syphonage 
or  other  cause.  But  a  piece  of  soap,  or  a  bit  of  dirt,  on 
the  ball  or  on  its  seating,  would  at  once  make  the  seal 
imperfect;  and  leave  a  passage  for  bad  air  in  the  waste- 
pipe   to  come    into    the    house.     I   consider    all    such    traps, 

traps    with    "  check-valves,"    as    Bower's,  Buchan's,  Cudell's,   Ob'-truction- 

istb  traps. 
Waring's,   &c.,  obstructionists,  and   I  suppose  their  inventors 

would  admit  that  the  way  through  them  is  not  so  clear  as 
in  traps  without  such  impediments.  It  is  of  the  utmost 
importance  that  the  passage-way  through  a  trap  should  be 
perfectly  free,  that  there  should  not  only  be  no  obstruc- 
tion— as  there  would  be  when  a  check-valve  or  ball  is  em- 
ployed, for  giving  the  trap  a  mechanical  seal— but  that 
there  should  be  no  place  of  lodgment  inside  a  trap  where 
filth  can  accumulate,  for  whenever  filth  is  retained  a  nuisance 
is  sure  to  accrue.  But  whilst  it  is  of  the  utmost  import- 
ance that  a  trap,  for  fixing  under  the  fittings  and  fixtures 
inside    a    house,  should   be  "  self-cleansing,"    it  is    of   equal 

importance  that  the  trap   should  retain  its  seal,  and  if  this   The  seal 

important. 
cannot  be  done  without  the  aid  of  some  mechanical  ap- 
pliance, this  should  be  adopted,  though  I  have  never  found 
it  necessary  to  resort  to  such  aids.  I  have  tested  the 
"  Anti-D-trap  "  (Figs.  28 — 31) — a  trap  without  any  obstruc- 
tion, and  solely  dependent  upon  water  for  its  seal — in  almost 
every  conceivable    condition,   and   have  never  found    a  case 


102  THE   PLUMBER   AXD   SANITARY   HOUSES. 

where  it  has  failed  when  properly  treated — i.e.,  properly 
ventilated — to  maintain  a  good  seal.  But  the  results  of 
several  tests  with  this  and  other  traps,  w^hich  will  be  given 
later  on,  will  show  the   value  of  this  trap. 

Traps  lose  their  seal  through  syphon  age,  momentum, 
and  evaporation.  And  under  certain  conditions  sufficient 
water  is  blown  out  of  them,  by  a  down-current  of  air  in  their 
vent-pipes,  to  seriously  affect  their  seal. 

THE   SYPHON  AGE   OF   TRAPS. 

Before  the  introduction  of  the  well-known  "patent  cast- 
lead  s}-phon-trap "  little  was  heard  about  the  syphonage  of 
traps,  except,  perhaps,  in  the  case  of  the  "bell-trap;"  but 
no  one,  with  any  fair  knowledge  of  plumbing,  ever  expected 
to  find  such  a  sham  trap  as  a  bell-trap  with  a  protective 
.seal  of  any  value,  whether  sealed  or  unsealed. 
"Syphon"  As  no  trap  is  more  easily  cleansed   than   a  syphon-trap 

syphoned^  (a  round-pipe  trap),  so  no  trap  is  more  easily  syphoned — 
that  is,  unsealed.  Therefore  the  depth  of  the  water-seal  of 
such  a  trap  should  never  be  less  than  ij-in.,  though  many 
syphon-traps  are  now  in  the  market  with  only  about  an  inch 
seal.  When  such  a  trap  is  fixed  in  a  position  where  a  great 
strain  is  liable  to  be '  put  upon  its  seal,  the  depth  of  water- 
seal  should  be  increased  to  2\  or  3-in.  And  even  with 
such  a  seal  as  this,  in  a  badly "^  formed  syphon-trap — that 
is,  a  round-pipe  trap  having  too  easy  a  rise  to  its  "  outlet  " 
— it  would  not  be  safe  to  fix  a  syphon-trap  under  a  valve- 
closet,  or  the  hopper  class  of  water-closet,  used  also  for 
receiving  slops  from  slop-pails,  unless  so  ventilated  that  a 
portion  of  the  discharge  could  go  up  into  its  vent-pipe,  to 
fall  back  again  into  the  trap  to  re-charge  it  and  give  it  its 
.'■"eal.  The  combined  action  of  momentum  and  syphonage 
from  the  discharge  of  a  pailful  of  slops  through  a  hopper 
closet,  or  the  discharge  of  a  valve-closet  when  filled  to  the 
brim,  is  so  great  that  such  traps  are  often  left  with  in- 
sufficient water   in   them   to  seal   off  the  soil-pipe,  and  the 

•See  lig.   3S. 
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house  is  then  exposed  to  the  bad  air  in  the  soil-pipe,  and 
perhaps  drain  too.  The  remedy  for  such  a  trap  is  to  flatten 
the  crown  of  its  "outgo,"  and  to  boss  the  up-pipe  into  the 
shape  of  the  "  Anti-D-trap." 

Whilst  no    trap    is    more  easily  cleansed   or  more   easily  D-traps 

syphoned  than    a  syphon-trap,  so   no  trap  with  which    I    am  syphon, 

acquainted   is    more  difficult  to   cleanse  or  more   difficult   to 

unseal    than     the    well  -  known    D-trap.       But    under    certain 

conditions    this    trap    is    (like    all    traps  when    unventilated) 

unsealed.      It    would,    however,    be    possible    to    unseal    the 

"  Bower "    trap    (believed    in    so    strongly    by  some    people) 

twenty  times    to    once    that    of  the    D-trap,    though    fixed 

under  precisely  equal  conditions. 

It  is   not  a  little  curious  that  the  first  trap  which  I  should   D-trap  venti- 
T  1  -111111  T-N  <-r^i  •  1  la'.ed  in  ibibj. 

direct  to  be  ventilated  should  be  a  D-trap.  J  his  was  done 
in  1864  or  1865.  It  was  an  old  trap  fixed  upon  the  third 
or  fourth  floor  of  a  house  overlooking  Hyde  Park.  A  bad 
smell  was  complained  of,  and  I  ordered  this  trap  to  be 
vented  to  give  the  bad  air  coming  from  matter  decom- 
posing in  such  a  trap  a  chance  of  escape,  and  also  to 
prevent   its   syphonage. 

In  1867  I  directed  a  4-in.  syphon-trap  (Fig.  38)  to  be 
ventilated,  having  some  doubt  about  the  safety  of  its  seal, 
though  it  had   only   a  few  feet   of  soil-pipe. 

It   was    not    till    1869    and    1870  that    we    began    venti-   Traps  vented 
,      .  ,.,..,,  /-I  1        r        -1      •  individually, 

lating  each   individual   trap   fixed  upon  a  stack  01   soii-pipe. 

And  at  that  time  I  was  satisfied  for  such  vent-pipes  to  be 
taken  from  the  top  of  the  trap  into  the  soil-pipe,  even  though 
other  traps  branched  into  the  same  soil-pipe  on  a  highei 
level,  so  long  as  the  soil-pipe  was  continued  up  full-size 
to  the  atmosphere  above  the  roof  But  finding  a  year  or 
two  later  that  such  a  mode  of  venting  traps — though  of 
value  for  preventing  their  syphonage  from  discharges  sent 
through  them,  or  through  a  main  pipe  from  traps  fixed 
below  them — was  of  no  value  for  preventing  their  syphon- 
age from  discharges  sent  into  a  main  pipe  above  the  con- 
nection   of  their  air-vents,   I    directed    that   where   a   series 
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of  traps  branched  into  one  stack-pipe  the  trap  ventilation- 
pipe  should  be  taken  from  the  lowest  trap,  or  from  the 
main  pipe  a  few  feet  below  the  lowest  trap,  and  be  con- 
tinued up  and  branched  into  the  main  air-pipe  of  the 
waste-pipe  or  soil-pipe  a  few  feet  above  the  highest  trap, 
receiving  the  air-vents  from  the  other  traps,  fixed  on  the 
intervening  floors,  on  its  way  up.  And  it  is  somewhat 
singular  that  the  first  two  tiers  of  traps  to  be  so  treated 
should  be  D-traps.  I  have  referred  to  this  elsewhere,  but 
the  particulars  are  given  again  here,  as  there  is  surely  some 
historical  value  attached  to  the  Jirst  series  of  traps  vented 
on  a  sound  principle. 
Tiers  of  traps  In  February,  1872,1  had  the   D-traps  on    two    separate 

1872.  stacks  of  5 -in.  lead  soil-pipe  vented  to  prevent  their  syphon- 

age.  The  soil-pipes  and  traps  were  fixed  in  a  large  drapery 
establishment  in  1865.  There  are  four  valve  water-closets  on 
one  stack,  as  shown  in  Fig.  107,  one  on  each  of  four  lofty 
floors,  and  three  valve-closets  on  the  other  stack — one  on  each 
of  the  three  upper  floors.  The  -water-closets  are  very  greatly 
used  for  emptying  the  slops  from  the  chamber  utensils  in  the 
long  ranges  of  dormitories,  as  well  as  for  the  purpose  for 
which  they  were  chiefly  fixed.  I  made  many  experiments 
with  these  stacks  of  soil-pipe.  In  discharging  the  two  upper 
valve-closets  at  one  time,  with  the  lower  valve-closet  appa- 
ratus removed,  to  see  what  effect  such  a  discharge  would  have 
upon  the  lower  trap,  without  the  trap-vent,  the  water  was 
blown  out  of  this  trap  in  one  of  the  tests  to  the  height  of 
about  ten  feet.  In  another  test,  with  the  vent-hole  made  in 
the  top  of  the  same  trap,  but  before  the  vent-pipe  was  con- 
nected, such  a  rush  of  air  was  sent  out  of  the  vent-hole  that 
one  of  my  assistants  had  his  hat  blown  off.  I  had  forgotten 
this  incident  until  my  assistant  reminded  me  of  it  the  other 
day.  I  had  the  traps  on  the  three-closet  stack  vented  with 
iJ-in.  lead  air-pipe,  but  finding  that  the  results  were  not  so 
great  as  expected  from  this  sized  pipe,  I  had  the  traps  on  the 
four-closet  stack  vented  with  a  2-in.  pipe.  The  vent-pipe  in 
the  latter  case,  which  gave  better  results  (and  would  have  been 
better  still  if  it  had  been  larger),  was  treated  as  shown  in  the 
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illustration,  Fig.  107.  The  pipe  (2-in.)  was  taken  from  tho 
soil-pipe  at  A,  a  few  feet  below  the  lowest  trap,  and  continued 
up,  and  branched  into  the  main  air-pipe  of  the  soil-pipe  at  B, 
a  few  feet  above  the  highest  trap — a 
distance  of  about  sixty-five  feet  from 
point  to  point.  And  from  the  top  of 
each  trap  a  i^-in.  vent-pipe  was  taken 
and  branched  into  the  trap  ventilation- 
pipe,  as  shown.  Instead  of  the  old  2-in. 
air-pipe  to  the  soil-pipe,  I  had  the  soil- 
pipes  carried  up  through  the  roof  full- 
size,  and  they  were  trapped  at  the 
bottom,  the  total  length  of  each  stack 
being  nearly  100  feet.  The  traps  were 
tested  in  May  of  this  year  (1883)  to 
see  if  their  air-vents,  being  fixed  from 
the  top  of  the  traps,  were  clogged  up, 
as  slops  emptied  daily  into  the  water- 
closets  from  slop-pails  would  be  con- 
stantly washing  up  into  the  vent-pipes  ; 
but  though  a  very  large  number  of  dis- 
charges were  sent  through  each  stack 
of  soil  -  pipe  from  two  water-closets 
at  a  time,  and  each  filled  up  to  the 
brim,  the  traps  could  not  be  unsealed, 
showing  that  the  trap-vents  are  not 
stopped  up  after  eleven  years  of  bad 
usage.  But  a  vent  taken  from  the  top 
of  a  trap  is  liable,  no  doubt,  to  chokage, 
and  I  shall  have  something  more  to 
say  on  this  when  considering  the  ventilation  of  pipes  and 
traps. 


In  the  first  edition  of  this  book  I  explained  the  liability  of  First  edition, 
all  unventilated  traps  to  syphonage,  not  only  from  discharges  dJst^ro'^^e-ch 
sent  through  them,  but  also  from  discharges  sent  through  the  "'^^r. 
pipe  (waste-pipe  or  soil-pipe)  into  which  they  were  branched, 
and  I  gave  the  remedy  for  this.     I  said  it  was  necessary  to 
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"Lectures." 
Experiments 
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Philbrick's 
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Traps  vented 
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ventilate  each  individual  trap,  whether  fixed  singly  or  with 
others  on  one  pipe,  and  many  illustrations  were  given 
showing  how  this  should  be  done.  When  two  traps  are  fixed 
upon  one  pipe  without  a  vent-pipe  to  relieve  them  and  give 
them  air,  like  two  negatives  in  one  sentence,  they  destroy 
each  other. 

In  "Lectures  on  Sanitary  Plumbing"  are  given  the  results 
of  some  experiments  made  with  traps  on  working  models 
when  I  was  delivering  a  course  of  lectures  to  plumbers  at 
the  rooms  of  the  Society  of  Arts.  I  have  also  given  a  large 
number  of  results  gained  from  time  to  time  in  my  experi- 
ments wuth  traps,  and,  as  far  as  I  know,  these  results  were 
the  first  ever  published. 

Since  then  Messrs.  Philbrick  and  Bowditch  have  made  a 
large  number  of  very  valuable  experiments  with  the  traps 
chiefly  used  in  America,  and  a  copy  of  their  very  able  report 
to  the  National  Board  of  Health,  Washington,  appeared  in 
The  Sanitary  Engineer  of  August  31st,  1882.  Their  testings 
in  America,  as  mine  in  England,  clearly  establish  this  fact, 
that  all  traps  want  venting  to  prevent  their  syphonage.  They 
proved  by  their  testings  that,  if  a  sypJion-X.x^i'^  is  to  maintain 
its  water-seal  under  every  condition,  it  must  be  vented  frotn 
the  crown  of  its  ontgo ;  that  it  must  be  vented  in  such  a  way 
that  a  part  of  the  discharge  sent  into  the  trap  shall  go  up 
into  its  vent-pipe,  to  fall  back  again  into  the  trap  to  re-charge 
it.  I  found  this  out  some  years  ago,  but  did  not  recommend 
the  venting  of  the  traps  in  such  a  way  as  this,  as  I  saw 
elements  of  danger  in  it.  I  sought  rather  for  a  remedy  in 
the  trap  itself,  and  by  bossing  a  syphon-trap  into  the  shape  of 
the  "  Anti-D-trap  "  (Fig.  28)  I  found  it. 

I  have  not  allowed  the  venting  of  traps  from  the  crown 
of  their  outgo  on  any  of  my  works  for  the  last  few  years 
(though  possibly  one  here  and  there  may  get  so  treated 
occasionally),  because  {a)  it  is  possible  for  a  vent-pipe  so 
placed  to  get  stopped  up  ;  then  {b)  the  vent-pipe  being  just 
over  the  "  standing-water "  of  the  trap,  the  air  travelling 
through  it  would  absorb  enough  water  in  a  trap  when  out 
of  use  for  some  length  of  time   to  endanger  its  seal  ;   and 
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(r)  because  a  vent-pipe  so  fixed  would  often  get  fouled 
(by  splashings  of  filth,  etc.)  where  it  would  not  be  readily 
cleansed,  as  there  would  be  no  passacje  of  water  through 
such  pipes  to  wash  them  out,  and  the  bad  air  coming  from 
such  befouled  vent-pipes  would  pass  out  of  the  ventilation- 
pipe  of  the  waste-pipe  or  soil-pipe  to  contaminate  the 
atmosphere  surrounding  the  house. 

Col.   George   E.   Waring,  jun.,  has  also  made  a  series  of  Col.  Waring's 

experimenlo, 
experiments    with     the    various    plumbers'    traps    used    in 

America,  and  the  results  of  his  experiments,  which  were  also 
made  for  the  National  Board  of  Health,  Washington,  in  the 
latter  half  of  the  year  1881,  were  reported  in  The  Sanitary 
Engineer*  November  2nd,  1882.  His  experiments  would 
have  been  of  more  value  had  he  used  almost  any  other 
water-closet  than  a  pan  closet — a  closet  which  every  sani- 
tarian now  condemns,  and,  I  believe,  himself  among  the 
number.  Besides,  in  practice  there  is  no  risk,  or  but  very 
slight,  of  a  pan  water-closet  ever  unsealing  a  trap,  either 
its  own  trap,  or  any  other  fixed  on  the  same  stack-pipe  as 
itself;  for  the  tipping-pan  holds  too  small  a  quantity  of 
water  to  charge  a  soil-pipe  full-bore,  and  what  is  held  in 
it  is  so  much  broken  up  by  its  fall  upon  the  lower  part  of 
the  "  receiver,"  that  it  passes  through  the  trap  and  soil-pipe 
in  too  feeble  a  form  to  unseal  any  trap  fixed  upon  a  well- 
ventilated  soil-pipe  four  inches  in  diameter. 

Instead  of  repeating  here  the  results  gained  by  experi- 
ments with  traps  a  year  or  two  ago,  and  which  are  published 
in  another  work,  I  give,  in  the  following  pages,  the  results  of 
several  series  of  testings  made  in  May  and  June  of  this  year 
(1883),  and  I  think  these  results  will  put  the  reader  in 
possession  of  sufficient  data  to  form  a  sound  opinion  on  the 
value  of  trap-ventilation  for  preventing  the  syphonage  of 
traps. 

As  the  chief  object  of  my  experiments  with  traps  was  to   The  object 
find  out  to  what  extent  the  seal  of  water-seal  self-cleansing  experfments. 
traps  can  be  trusted  with  absolute  safety,  very  severe  measures 
— severer  than    are  ever    likely  to  obtain    in  practice — were 
*  Also  in  the  Amerkati  AtcJiitcci,  Oct.  14,  1SS2 
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taken  to  break  their  seal.     The  traps  were  tested  (chiefly)  on 
minimum-sized    waste-pipes  and    soil-pipes    to    increase    the 
friction,   and    therefore    the    syphonic   action,  of  the  flow  of 
water  through  the  piping. 
Fixtures  used.  I  confined  myself  also  to  the  use  of  that  class  of  "  fitting," 

or  "fixture,"  that  puts  the  seal  of  a  trap  to  its  greatest  strain, 
whether  from  syphonage  or  momentum,  or  the  action  of  both 
combined.  For  instance,  as  there  is  little  or  no  danger  of 
any  kind  of  trap  being  left  unsealed  from  discharges  sent 
through  it  from  a  flat-bottomed  vessel  (the  drainings  being 
always  sufficient  from  such  fittings  to  re-charge  their  traps), 
the  following  fittings  were  not  used,  viz.,  draw-off  sinks, 
wash-up  sinks,  pantry  sinks,  and  scullery  sinks.  Nor  were 
lavatories  with  "flat"  bottoms,  or  shallow  wash-basins,  or 
wash-basins  with  small  waste  connections  (J-inch  or  |-inch 
plugs  and  washers),  or  pan  water-closets,  as  in  practice  there 
is  little  or  no  risk  of  syphonage  from  the  discharges  of  such 
fittings,  either  of  their  own  trap  or  other  traps  fixed  on  the 
same  piping. 

Though  a  quick-waste  bath  may  unseal  its  own  trap 
several  times  during  its  discharge,  the  drainings  from  its 
bottom  more  than  suffice  to  leave  its  trap  fully  charged  at 
the  end.  There  is,  therefore,  no  danger  of  a  bath  leaving  its 
own  trap  unsealed,  when  ventilated,  however  rapidly  the  bath 
may  be  emptied,  but  there  is  great  danger  of  syphonage,  with 
insufficient  ventilation,  of  any  other  trap  (or  traps)  fixed  on 
the  same  branch,  or  on  the  same  vertical  pipe,  whether  on  a 
higher  or  lower  level,  and  this  will  be  seen  by  the  results 
given  later  on. 

APPARATUS  USED  IN  TESTING  THE  VARIOUS  TRAPS. 

A. — Bath  with  "flushing-valve"  (flap-valve,  2-in.  clear  way),  emptying 
80  gallons  of  water  out  of  a  bath,  filled  to  the  brim,  in  two  minutes 
and  a  half.     (See  N,  Fig.  118,  p.  129.) 

B. — Lavatory — an  extra-deep  basin  with  an  extra-large  grated  outlet,  as 
shown  in  the  drawings,  Figs.  108  and  109,  which  are  to  scale.  The 
"  feather-waste"  valve  shown  in  the  drawing.  Fig.  109,  at  D,  empties 
nine  pints  of  water  out  of  the  basin,  filled  up  to  its  overflow  line,  R, 
in  five  seconds.  The  "quick  discharge-valve,"  S,  Fig.  108,  empties 
the  same  quantity  of  water  out  of  the  basin  in  six  seconds,  as  does 


THE  LOSS  OF  Sl-AL  /.V  VRAFS,  AND  TKAP-VrNTILATION.     ICX) 

also  the  large  pliig-and-washcr,  N,  Fig.  i  lo.     T  c  clear  diameter  of 
the  lining,  P,  Fig.  109,  is  li  inches  ;  O,  Fig.  loS,  I/,  inches  ;  and  N, 
Fig.  no,  li  inches,  but  these  three  drawings  are  to  scale. 
]\r^l^^—\i   made   but    slight   difference  which  of  the  two  discharging 
arrangements  was  used,  Fig.  108  or  Fig.  109,  for   though   the  waste 
apparatus,  Fig.  109,  discharged  the  basin  the  quickest,  the  drainings 
from  its  piping  more  than  made  up  for  any  extra  loss  of  seal  caused 
by  the  more  rapid  flow  of  water  through  the  trap.     But  the  waste- 
valve  S,  Fig.  108,  put  a  little  greater  strain  upon  the  traps  than  either 
of  the  other  two  arrangements,  and  this  was,  therefore,  the  waste- 
valve  chiefly  used  in  the  testings. 
C— Slop-sink,  as  Fig.  180,  p.  222,  with  a  3-inch  outlet,  clear  way.     This 
sink  was  used  for  emptying  a  three-gallon  pailful  of  water  into  it  at 
a  time,  to  see  the  effect  upon  traps  of  such  a  body  of  water  flowing 
through  a  small  waste-pipe. 
T).—Slop-si!!k,  as  last,  but  discharged  with  a  plug,  for  emptying  the  con- 
tents of  the  sink  into  the  waste-pipe  without  any  admission  of  air 
with  the  water. 
Y..—S lop-pails,  holding  three  gallons  of  water. 

Y .—  Water-closet— valve  closet  holding  three  gallons  of  water  when  filled 
up  to  the  brim,  as  was  the  case  in  these  tests,  and  discharged  in  less 
than  two  seconds  by  a  sharp  pull  of  the  closet  handle.  The  clear 
diameter  of  the  basin  outlet  is  sl-in.  A  view  of  this  water-closet  is 
given  in  Fig.  150,  p.  188,  and  a  section  in  Fig.  I4>,  P-  I79-  ^"^  ^^^^e 
experiments  the  vent-arm  of  the  valve-box  and  the  overflow-arm  of 
the  basin  were  sealed  off  to  get  stronger  tests,  and  no  water  was 
allowed  to  come  into  the  basin  during  the  time  of  the  discharge. 
G.—  Water-closet,  "  Artisan  "  basin.  Fig.  1 5  5-  This  basin,  having  an  out- 
let 3i  inches  diameter  (dear  way),  was  used  to  see  the  effect  upon  the 
water-seal  of  traps  by  emptying  pailfuls  of  water  into  such  closets. 

Memoranda.— 1:\^^  discharge  of  nine  pints  of  water  from 
the  lavatory,  if  sent  full-bore  into  the  waste-pipe,  would  form 
a  water-plug  in  ij-inch  pipe,  21  feet  9  inches  long;  in  i|-inch 
pipe,  15  feet  long  ;  and  in  2-inch  pipe,  8  feet  5  inches  long. 

The  discharge  of  three  gallons  of  water  from  the  valve 
water-closet,  and  also  from  the  slop-pail— through  the 
"  Artisan  "  water-closet,  or  slop-sink — would  form  a  water- 
plug  about  9  feet  3  inches  long  in  a  3-inch  pipe,  6  feet  10 
inches  long  in   a  3^inch  pipe,  and   5   feet  4  inches  long  in  a 

4-inch  pipe. 

In  practice,  in  the  larger  pipes,  both  in  the  waste-pipes 
and  soil-pipes,  the  "  water-plug  "  would  not  be  so  "  solid  "  as 
in  the  smaller  pipes  (the  bore  of  the  fittings  and  traps  being 


no  THE   PLUMBER   AND   SANITARY  HOUSES. 

ot"  smaller  diameter)  ;  the  syphonage  would,  therefore,  not  be 
quite  so  great  in  such  pipes. 

The  traps  experhnaitcd  ivitJi  zvere  the 

"  Anti-D-trap,"  3|-in.  and  i|-in.  (See    pp.   52 — 54  for  a 

description  of  this  trap.) 
"Bower"  trap,  2-in.  and  r^-in.  „     59 — 60      „ 

D-trap,  "  Narrow-band."  „     47 — 48      ,, 

"Eclipse."  „     48—49      „ 

"  Helmet "  D-trap.  „         48  „ 

Syphon-traps,  4-in.,  2-in.,  I  J-in.,  and  i^-in.  As  "  the  patent 
cast-lead  trap  "  ("  Half-S  "  or  "  FuU-S  ")  is  not  made 
of  smaller  size  than  i|-in.,  the  i^-m.  "Half-S"  experi- 
mented with  here  is  a  "  Du  Bois  "  syphon. 


I.—  Experiments  'with  s»iall  traps  braiicJied  singly  iiito  ve7'tical  waste- 
pipes  0/  various  sizes  and  lengths.  The  drawing,  Fig.  108,  which 
is  to  scale— except  in  the  size  of  the  pipes,  and  in  the  LENGTHS  0/ 
the  main  waste  and  air-pipes — shows  the  relative  positions  of  the 
branch  waste  and  branch  air-pipe.  In  changing  the  size  of  the 
vertical  waste-pipe  these  branches  would  also  be  changed,  to  7nake 
the  size  of  the  piping  equal  througJiout. 

\a. — With  60  feet  of  i^-in.  vertical  lead  waste-pipe  connected  to  the 
pipe  at  w,  and  34  feet  of  iJ-in.  air-pipe  continued  up  vertically  from  Y, 
a  li-in.,  i^-in.,  and  2-in.  "Half-S"  syphon- traps,  fixed  at  T,  were  all 
syphoned  five  times  in  succession  by  a  discharge  from  the  lavatory,  R. 

2a. — A  i^-in.  "  Anti-D-trap  "  was  then  tested,  but  though  eleven 
trials  were  made  (using  the  different  lavatory  valves,  Figs.  108,  109,  and 
1 10),  this  trap  could  not  be  syphoned,  nor  in  any  of  these  eleven  trials 
was  it  left  with  less  than  i|-in.  depth  of  seal. 

3<z. — With  60  feet  of  i^-in  waste-pipe,  and  only  a  few  inches  length 
of  air-pipe — the  air-pipe  being  open  at  Y  — the  syphon-traps  were  each 
syphoned  several  times  in  succession  —  the  ij-in.  syphon  twelve  times 
out  of  thirteen. 

4^. — With  40  feet  of  i|-in.  waste-pipe  instead  of  60  feet,  and  with  41 
feet  of  air-pipe  instead  of  34  feet,  the  results  were  just  the  same,  viz.,  a 
syphonage  of  the  syphon-traps,  and  a  non-syphonage  of  the  "  Anti-D- 
trap." 

5a. — With  the  air-pipe  heightened,  and  standing  60  feet  above  Y,  the 
i.J-in.  "Anti-D-trap"  was  affected  as  follows: — By  a  discharge  of  9 
pints  of  water  from  the  lavatory  in  six  seconds,  through  the  40  feet  of 
vertical  waste-pipe,   viz.  :    first  discharge,  loss  of  water   i"«-in.  ;    second 


THE  LOSS  OF  SEAL  AV   TRAPS,  AND  TRAP-VENTILATION.      I  I  I 


Fig.  to8. — Apparatus  for  testing  Waste-traps. 


Fig.  109. — Lavatory  with  "Feather-waste- 
valve." 


Fii;.  no. — Lavatory  \\ith 
extra-large  Plug. 


discharge,  jVin. ;  and  in  each  of  three  further  discharges  it  maintained  a 
full  Seal. 

ba. — With  the  air-pipe  heightened  still  more,  and  made  to  stand  80 
feet  above  Y,  the  "  Anti-D-trap"  was  more  affected,  and  lost  in  several 
trials  ^-in.  depth  of  water.  And  when  some  trials  were  made  in  a  very 
heavy  atmosphere,  it  lost,  under   similar  conditions,  as  much   as   it-in.; 
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but  in  no  case  was  it  left  with  less  than  f-in.  depth  of  seal.  The  syphon- 
traps,  li-in.,  li-in.,  and  2-in.,  under  precisely  similar  conditions,  not  only 
lost  their  seal,  but  lost  nearly  all  their  water. 

7a. —With  12  feet  of  ig:-in.  vertical  waste-pipe,  and  12  feet  of  li-in. 
air-pipe,  a  ij-in.,  i|-in.,  and  a  2-in.  "  Half-S  "  syphon-traps  were  all 
syphoned  five  times  in  succession. 

8^. — A  igr-in.  "  Anti-D-trap"  fixed  under  the  same  conditions  as  last 
described  maintained  a  full  seal  in  every  one  of  a  large  number  of  tests. 

()a. — With  i§-in.  waste-pipe  and  i|-in.  air-pipe,  instead  of  U-in.,  the 
result  was  similar,  viz.,  a  syphoning  of  the  syphon  traps,  and  a  non- 
syphoning  of  the  "  Anti-D-trap." 

loa. — With  the  vertical  waste-pipe  open  at  w,  and  the  air-pipe  open 
at  Y — that  is,  with  only  a  foot  or  so  of  piping— the  syphon-traps  were  un- 
sealed several  times  in  succession  by  a  discharge  of  the  lavatory,  R.  The 
passage-way  through  the  waste-valve,  S,  is  so  large  and  direct,  and  the 
water  passes  through  a  syphon-trap  with  such  freedom,  that  insufficient 
water  is  left  behind  in  the  trap  to  seal  it  ;  in  fact,  the  water  is  forced  out 
of  the  trap. 

iia. — With  40  feet  of  2-in.  lead  vertical  waste-pipe,  and  40  feet  of 
2-in.  air-pipe  (galvanised  sheet-iron  pipe  was  used,  for  lightness  in  fixing), 
in  eight  trials  the  loss  of  water  in  a  2-in.  syphon-trap,  fixed  at  T,  was 
i|-in.  three  times,  iji^-in.  twice,  i-in.,  f-in.,  and  f-in. 

\2a. — In  seven  trials  with  a  ij-in.  syphon-trap,  fixed  at  T,  instead  of 
the  2-inch  trap,  the  loss  of  water  was  as  follows  :-  i-in.  four  times,  4-in. 
three  times. 

I2^a. — In  ten  trials  with  a  ij-in.  syphon-trap,  instead  of  the  ij-in.,  the 
loss  of  water  was  respectively  f-in.  twice,  i-in.  three  times,  and  four 
times  the  seal  was  reduced  to  breaking  point.  With  this  trap,  but  with 
the  enlarged  plug  and  washer  (Fig.  no),  fitted  to  the  lavatory,  instead 
of  the  waste-valve  S,  in  five  trials  the  trap  did  not  lose  more  than  |-in. 
depth  of  seal. 

I4«. — A  li-in.  "Anti-D-trap"  was  fixed  at  T,  in  lieu  of  the  syphon- 
trap,  and  in  five  discharges  from  the  lavatory  through  each  of  the  three 
discharging  arrangements  this  trap  maintained  its  seal  to  the  full. 

ijrt. — With  40  feet  of  2-in.  waste-pipe,  and  24  feet  of  2-in.  air-pipe, 
instead  of  40  feet,  a  2-in.  syphon-trap  lost  f-in.  depth  of  water  six  times 
in  succession;  a  i^-in.  syphon-trap,  -^-in.  four  times  in  succession,  and 
|-in.  once;  and  with  a  i^-in.  syphon-trap  the  loss  of  water  did  not 
exceed  i-in.  in  any  of  five  trials. 

\6a. — With  40  feet  of  2-in,  waste-pipe,  and  12  feet  of  2-in.  air-pipe, 
instead  of  24  feet,  a  2-in.  syphon-trap  lost  in  nine  trials  as  follows : — 
f-in.  six  times,  J-in.  three  times.  A  i^-in.  syphon-trap,  under  the  same 
conditions,  only  lost  j-in.  depth  of  seal  in  any  of  the  five  trials  ;  and  the 
loss  of  water  with  a  15-in.  syphon-trap,  fixed  under  the  same  conditions, 
did  not  exceed  J-in.  in  any  of  the  eight  trials  made  v\ith  it. 
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II. — Experiments  with  water-closet  traps  branched  singly  into  a  yin. 
vertical  stack  of  soil-pipe,  dischargins;  with  an  open  end  at  a  point 
40  feet  below  its  branch,  s  P,  attd  with  its  air-pipe  carried  up  full 
size  to  a  point  47  feet  above  A  P,  and  left  open  at  the  top,  unless 
where  otherwise  described.  {See  drawing,  Fig.  \\\,  showing  the 
arrangement.)  The  water-closet,  and  the  mode  of  discharging  it, 
are  described  at  F,  p.  log. 


Fig.  III. — \  alve-closet  and  Branch  Soil-pipe,  for  experimenting. 


Note. — The  "  Anti-D-trap  "  experimented  with  here  is  the  "  Aledium" 
size  (see  Fig.  28,  p.  53),  as  I  consider  the  larger  size  (Fig.  26)  too 
large  to  be  kept  perfectly  wholesome,  especially  when  fixed  under 
a  water-closet. 

\b. — With  a  discharge  from  a  valve-closet  filled  to  the  brim,  the 
"  Anti-D-trap"  lost  li-in.  of  water  ten  times,  and  a  little  less  in  each  of 
nine  further  trials,  but  in  no  trial  was  it  left  with  less  than  ^-in.  depth  of 
seal.     (See  experiment  No.  db.) 

lb. — A  4-in.  syphon-trap  (Fig.  38,  p.  57)  was  unsealed  in  each 
trial. 

2,b. — A  4-in.  "Eclipse"  trap  was  unsealed  six  times  in  succession, 
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the  water  standing  in  some  of  the  trials  f-in.  below  the  bottom  of  the 
dip-pipe. 

ifi. — A  "  Helmet"  D-trap  lost  i-in.  ten  times  out  of  twelve  tests,  and 
f-in.  twice. 

5^. — A  "Narrow-band"  D-trap  lost  i-in.  five  times,  and  |-in.  five 
times. 

(yb. — With  the  same  arrangement,  but  with  the  branch  soil-pipe  vented 
by  a  2-in.  pipe,  as  shown  in  the  drawing,  Fig.  113,  the  "  Anti-D-trap" 
maintained  a  full  seal  in  nine  trials  out  of  eleven,  and  in  no  trial  was  the 
loss  of  water  more  than  i-in.  This  shows  the  value  of  venting  the 
branches. 


III.  — Experiments  with  the  air-pipe  shortoied  and  left  open  at  A  P. 

\c. — The  "Anti-D-trap"  lost   li-in.  five  times,  and  ij-in.  three  times. 
(See  experiment  ^c  below.) 

26. — A  4-in.  "  Eclipse  "  trap  was  unsealed  five  times  in  succession. 
3^. — A  "  Narrow-band  "  D-trap  lost  |-in.  five  times  in  succession. 
^c. — A  4-in.  syphon-trap  was  unsealed  in  everv  trial. 
Note. — (1)  No  record  was  made  of  the  trials    with   the    "Helmet" 
D-trap  with  the  air-pipe  open  at  A  P,  but  with  a  full-size  air-pipe 
standing  up  26  feet  above  A  P  this  trap  lost  f-in.  depth  of  seal  six 
times  in  succession. 
Note. — (2)  By  covering  over  the  air-pipe  at  A  P  (or  at  a  point  with  the 
long  air-pipe  fixed  47  feet  higher),  each  of  the  foregoing  traps  was 
easily  syphoned. 
5f. — With  a  2-in.  branch  air-pipe,  as  shown  in  Fig.  113,  the  "Anti- 
D-trap  "  maintained  its  full  seal  in  every  trial.     And  this  was  the  case 
with  the  "  Narrow-band "  and  "  Helmet "  D-traps,  but  the  syphon-trap 
still  lost  its  seal,  notwithstanding  this  branch  air-pipe. 


IV. — Experiments  with  a  longer  branch,  the  trap  standing  \  feet  axvay 
from  the  7nain  pipe,  and  with  the  branch  fixed  at  an  angle  0/4.5  dcg. 
upon  a  4.0-feet  length  of  yin.  wastepipe,  and  with  47  feet  of  yin. 
air-pipe,  as  before  described. 

id. — With  an  "  Artisan  "  hopper  closet  fixed  in  lieu  of  a  valve-closet, 
and  a  pailful  of  water,  three  gallons,  thrown  down  the  closet  sharply,  the 
"Anti-D-trap"  lost  ij^-in.  nine  times,  and  i  in.  twice. 

2d. — A  4-in.  syphon-trap  lost  its  seal  in  every  trial  made  with  it. 

3^'. — With  a  2-in.  branch  air-pipe  from  the  branch  waste  or  soil-pipe, 
as  shown  in  Fig.  113,  the  "Anti-D-trap"  maintained  a  full  seal  in  each 
of  the  five  trials  made  with  it,  but  the  syphon-trap  was  still  syphoned. 

^d. — With  a  valve-closet  fixed,  as  shown  in  the  drawing.  Fig.  112,  as 
in  the  previous  experiments,  instead  of  the  "  Artisan  "  closet,  a  "  Narrow- 
band "  D-trap  lost  i-in.  five  times,  and  ^-in.  twice. 

Sd. —  A  "  Helmet  "  D-trap  lost  (fully)  i-in.  six  times  in  succession. 
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.—Ex-periments  with  water-closet  traps  fixed  sini^ly  upon  a  vertical 
stack  0/  ^-in.  pipe  ^o  feet  loni^  from  s  p2,  Fio.  112,  and  with 
M  feet  of  \-in.  air-pipe,  continued  ufi  from  A  P-.  To  increase  the 
friction  in  the  dischars^e  through  the  pipincr,  galvaitised  iron  pipe 
was  used  instead  of  lead. 


Fig.  112. 


\e. — The  "  Anti-D-trap  "  maintained  a  full  seal  in  eleven  trials  out  of 
twenty-one,  by  a  discharge  of  a  valve-closet  filled  to  the  brim,  and  the 
trap  was  left  with  more  than  li-in.  depth  of  seal  in  each  of  the  other 
trials. 

2^.— A  4-in.  "  Eclipse  "  trap  was  unsealed  six  times  in  succession. 

3^.— The  "Helmet"  D-trap  lost  in  nine  trials  as  follows  :— ^in.  six 
times,  fV-in.  twice,  and  |-in.  once. 

4^.— A  "Narrow-band"  D-trap  maintained  a  full  seal  in  each  of 
seven  trials. 

5^.— A  4-in.  syphon-trap  was  unsealed  nine  times  in  succession, 
and  in  some  of  these  tests  the  water  stood  as  much  as  li-in.  below  the 
dip. 

I  2 
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VI. — Experiments  iviih  single  traps  Jixcd  upon  a  ventilated  branch,  as 

show?i  in  the  drawing,  Fis^.   ii%  but  with  an  "Artisan"  hopper 

closet  fixed  over  the  trap,  instead  of  the  valve-closet  shown  in  the 

drawing. 

With  40  feet  of  4-in.  soil-pipe  and  36  feet  of  4-in.  air-pipe,  and  with 

the  branch   ventilated   by   a   2-in.  pipe,   as   shown   in   dotted   lines    in 

Fig.    113,    very   severe  tests   by  emptying  pailfuls   of  water  down   the 

\ 
I 
1 


Fig.  113. 


"Artisan  "  closet  were  put  upon  the  "  Anti-D-trap,"  the  "  Narrow-band' 
D-trap,  and  the  "  Helmet"  D-trap,  but  their  water-seal  after  each  test 
was  found  to  be  of  the  normal  depth.  But  the  "  Eclipse "  trap  was 
unsealed  in  every  one  of  eight  discharges  from  a  slop-pail,  and  this  was 
also  the  case  with  a  4-in.  syphon-trap. 


VII. — Experiments  with  only  one  foot  of  ^-in.  soil-pipe  connected  to  the 
"  outgo  "  of  certain  traps,  as  shown  in  the  drawing,  Fig.  \  14. 

l/. — A  4.in.  syphon-trap  loses  its  seal,  by  a  discharge  of  a  valve- 
closet  filled  to  the  brim,  with  only  12  inches  of  4-in.  piping  attached  to  it. 
This  trap  lost  its  seal  six  times  m  succession. 

2/ — A  4-in.  "Eclipse"  trap  also  lost  its  seal  in  each  of  four  trials. 
The  water  is  momentumed  out  of  these  traps. 


^-"v>lA 


Fig.  114. 


PLATE  IV. 
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\j\\\— Experiments  with  traps  branched  at  different  levels  into  a  stack  of 
yin.  lead  soil-pipe,  open  full  bore  at  top  (a)  and  bottom  (q)  to  see  the 
effect  upon  their  seal  of  water  flowing  through  the  main  pipe  in 
large  volumes :— The  three  water-closets  G  F  L,  and  the  piping 
shown  in  thick  lines  in  the  drawing.  Fig.  115,  Plate  XW .—which 
is  an  illustration  of  the  apparatus  experimented  with— have  been 
in  use  in  my  factory  by  at  least  fifty  persons  daily  for  about  two 
years. 

i^._With  a  pailful  of  water  thrown  down  each  of  the  "  hopper  "  class 
of  closets,  15  F  G,  and  with  the  valve-closet  basin  D  filled  to  the  brim  and 
emptied  sharply,  and  with  the  water  from  two  small  supply  cisterns 
running  into  the  two  water-closets  F  and  G  as  well,  making  in  all  about 
15  gaUons,  discharged  into  the  main  pipe  at  one  lime— the  2-in.  trap- 
ventilation,  R  V,  being  in  use-a  2-in.  "Bower"  trap  fixed  at  J,  on  the 
2-in.  branch  K,  was  unsealed  ;  and  a  9-in.  "  Helmet"  D-trap  fixed  on  the 
3-in.  branch  P,  at  N,  had  its  water  lowered  i-in. 

2^._With  another  discharge  of  water  as  last,  without  refilling  the 
traps,  the  india-rubber  ball  of  the  "  Bower"  trap  floated  away  from  the 
dip-pipe,  and  the  water  was  lowered  enough  in  the  trap  to  pass  smoke 
through  it  into  the  room  from  the  main  pipe.  The  "  Helmet "'  trap  lost 
^-in.  more  water  by  the  second  discharge,  but  it  took  ten  further  dis- 
charges to  unseal  this  trap. 

3_cr_With  the  twelve  foregoing  discharges  (15  gallons  of  water  at  a 
time)' the  ventilated  "  Anti-D-trap  "  at  M  did  not  lose  i-in.  depth  of  water, 
i.e.,  after  the  twelve  discharges  this  trap  had  still  i^-in.  depth  of  seal. 

4.^._\Vith  a  i|-in.  "Bower"  trap  fixed  at  J,  instead  of  a  2-in.,  a 
discharge  of  water  through  the  main  pipe  as  before  completely  unsealed 
it.  After  two  such  discharges  smoke  was  sent  through  the  trap  into  the 
room  in  volumes,  by  using  an  "  Asphyxiator,"  and  sending  the  smoke 
mto  the  main  pipe  from  the  top,  at  A,  above  the  roof. 

5^.— With  the  2-in.  branch  K  lengthened,  and  the  "  Bower  "  trap- 
either  15-in.  or  2-in.— standing  16  feet  away  from  the  main  pipe,  there 
was  little,  if  any,  difference  ;  for  in  similar  trials  to  the  last  the  trap  lost 
its  seal — both  water-seal  and  "  mechanical "  seal. 

64^— With  a  similar  discharge  as  before,  a  ij-in.  "Du  Bois  "  trap,  a 
li-in.,  and  2-in.  "patent  cast-lead  syphon  trap  "  fixed  at  J,  on  the  branch 
K,  were  each  syphoned  in  succession.  A  4-in.  ditto  lost  i^-in.  depth  of 
seal  in  the  first  discharge,  and  after  the  second  discharge  the  water  stood 
.^-in.  below  the  dip. 

7_^.— With  a  similar  discharge,  a  2-in.  "  Eclipse"  trap,  fixed  in  the 
same  position  as  last,  was  unsealed  in  every  trial.  A  4-in.  "  Eclipse " 
trap  lost  in  the  first  discharge  4-in.,  second  i-in.,  and  the  third  discharge 
unsealed  it. 

8^.— With  a  li-in.  "Anti-D-trap"  fixed  in  the  same  position,  and 
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with  a  similar  discharge  of  water,  this  trap  was  also  unsealed.     A  larger- 
size  •'  Anti-D-trap  "  held  its  seal  much  better. 

Qcr. — With  a  small  "Narrow-band"  D-trap — li-in.  between  the 
cheeks,  and  with  i§-in.  "  outgo  "—fixed  on  the  branch  K,  a  similar  dis- 
charge of  water  as  bef  re  lowered  the  water  i-in.,  another  discharge 
lowered  it  ^-in.  more,  the  third  discharge  a  little  more,  and  the  fourth 
discharge  unsealed  it.  With  a/z^/Z-jz^^  "  Narrow-band"  D-trap  it  took 
forty  discharges  to  unseal  it.  The  first  discharge  took  out  |-in.,  second 
^-in.,  and  seven  succeeding  discharges  took  each  ^V"'"- 

lo^. — W^ith  a  full-size  "  Helmet "  D-trap,  fixed  as  last,  the  first 
discharge  lowered  the  water  in  the  trap  f-in.,  second  J-in.,  third  i-in., 
and  five  succeedmg  discharges  took  out  by  each  discharge  ^^-m. 


IX. — Experiments  wilh  traps  and  pipes  precisely  as  in  the  last  arrange- 
ment, but  with  the  branch  K  ventilated  by  a  2-in.  lead  vent-pipe 
taken  into  the  trap-ventilation,  R  v. 

\h. — With  the  branch  K  ventilated,  a  i^-in.  "  Du  Bois  "  trap,  fixed  at 
J,  was  unsealed  with  two  discharges  of  water  sent  through  the  main 
pipe  as  before,  and  a  2-in.  "  patent  cast-lead  trap  "  ("  Half-S  "  syphon- 
trap)  had  its  water  lowered  |-in.  below  the  dip  or  seal  with  four  dis- 
charges. With  a  4-Jn.  syphon-trap  fixed  instead  of  the  2-in.,  it  took 
twelve  discharges  to  lower  the  water  ^-in.,  and  in  ten  further  discharges 
this  trap  lost  no  more  water — i.e.,  in  twenty-two  discharges  a  4-in. 
"round-pipe  "  trap,  fixed  on  the  ventilated  branch  K,  lost  about  one-third 
of  its  seal. 

ih. — With  a  4-in.  "  Eclipse  "  trap,  fixed  on  the  ventilated  branch  K, 
instead  of  the  4-in.  syphon-trap,  ten  discharges,  as  before,  unsealed 
the  trap,  and  left  the  water  standing  \-\\\.  below  its  dip-pipe.  A  2-in. 
'•  Eclipse  "  trap  fixed  in  the  same  position,  under  the  same  conditions, 
lost  ^-in.  in  the  first  discharge,  J-in.  in  the  second,  ^-in.  in  the  third,  and 
after  six  further  discharges  this  trap  was  unsealed. 

3/^.  — A  i.|-in.  "Anti-D-trap,"  fixed  on  the  ventilated  branch  K,  lost  in 
the  first  discharge  of  1 5  gallons  of  water  through  the  main  pipe  as  before, 
}-in.  ;  in  the  second  discharge  (without  re-charging  it)  i^-in.  more  ;  in 
the  third  ^j,in.  ;  but  ten  succeeding  discharges  did  not  further  affect  the 
seal  ;  so  that  after  thirteen  discharges  this  trap  was  left  with  fully  i  J-in. 
of  water-seal  The  larger-size  "Anti-D-trap,"  in  similar  tests,  did  not 
suffer  so  much  as  this  one — i^-in. 

4//. — A  small-size  "  Narrow-band  "  D  trap,  fixed  on  the  ventilated 
branch  K,  lost  in  four  discharges  respectively  i-m.,  l\-\n.,  g-in.,  ,>,-in.,  but 
ten  more  discharges  did  not  further  reduce  the  seal.    (See  experiment  9^^.) 
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5/;. — A  2-in.  "  Bower"  trap,  fixed  on  the  ventilated  branch  K,  did  not 
lose  J-in.  depth  of  water  in  six  discharges.  (See  experiments  Nos.  i,^ 
and  2;'-.) 


X. — Experiments  with  the  same  stack  of  yiii.  soil-pipe  described  in  No. 
VIII.  series.,  but  ivilh  tJie  bottom  branch  P  ventilated,  as  shown  in 
dotted  lines  in  the  drawing.,  t^  A-,    Plate  V. 

\i. — With  48  feet  of  2-in.  vent-pipe  fixed  on  the  branch  p,  as  shown  by 
the  dotted  lines  A^  A^,  with  the  two  valve-closets  D  and  L  filled  to  the 
brim,  and  a  pailful  of  water  thrown  down  each  of  the  two  water-closets 
F  G,  and  discharged  at  one  time  into  the  main  pipe,  a  4-in.  syphon-trap,  a 
4-in.  "Eclipse"  trap,  and  a  33-in.  " Anti-D-trap,"  fixed  at  N,  were  each 
unsealed  by  two  such  discharges.  (See  succeeding  tests  with  3-in. 
vent.) 

ii. — With  40  feet  of  3-in.  vent-pipe  fixed  on  the  branch  P  (instead  of 
the  2-in.)  as  shown  by  the  dotted  lines  A^  A^,  the  water  was  lowered  in  a 
3^-in.  "  Anti-D-trap,"  fixed  at  N,  iVin.  by  three  discharges  together  of 
the  three  water-closets  D  F  G.  but  three  further  discharges  did  not  lower 
the  water  any  more. 

3/.— With  the  two  valve  water-closets  D  and  L  filled  to  the  brim,  and  a 
pailful  of  water  thrown  down  each  of  the  two  water-closets  F  G,  and 
passed  into  the  main  pipe  at  one  time  as  before,  the  water  was  lowered  in 
the  "Anti-D-trap,"  fixed  at  N,  -/ir-in.  after  three  trials;  and  three  more 
trials  did  not  further  reduce  its  seal. 

4?'.— With  the  air-pipe  heightened  10  feet  more,  and  a  discharge  of 
water  as  in  the  last  experiment,  the  water  was  lowered  in  the  "Anti- 
D-trap,"  fixed  as  before  at  n,  J-in.  ;  in  the  second  discharge,  without 
refilling  the  trap,  J-in.  more  ;  and  in  the  third  discharge  itj-in.,  but  further 
discharges  did  not  lower  the  water  any  more. 

5/. — With  the  air-pipe  heightened  12  feet  more,  in  five  trials  as  before, 
the  water  was  lowered  in  the  trap  (fixed  as  last  described)  as  follows  : — 
l-in,  J-in.  twice,  ^V^"-  twice,  and  subsequent  discharges  had  no  effect 
upon  the  seal. 

6/. — With  the  air-pipe  heightened  still  more,  and  made  to  stand  80 
feet  above  the  trap,  it  lost  respectively  in  four  trials  f-in.,  J-in.,  |-in., 
vV-in. ;  but  further  trials  did  not  lower  the  water  any  more,  so  that  with 
this  long  length  (80  feet)  of  branch  ventilation,  this,  trap  was  left  with 
more  than  i-\r\.  depth  of  water-seal. 

7/. — With  the  80-feet  length  of  branch  ventilation  (a^  a^),  a  4-in. 
syphon-trap,  and  a  4-in.  "  Eclipse  "  trap,  fixed  at  N,  were  unsealed  by 
four  such  discharges  as  last. 
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Note. — With  a  4-in.  vent-pipe  instead  of  a  3-in.,  the  effect  of  similar 
discharges  was  very  much  less  upon  any  of  the  traps  fixed  at  N,  but  this 
will  be  understood. 


XI, — Experiments  with  the  satne  stack  ofyin.  piping  as  last,  but  with  the 
branch  to  the  lower  trap  ventilated  as  in  practice. 

\k. — With  a  2-in.  vent  fixed  on  the  branch  P  (3-in.  away  from  the 
trap  at  A^,  instead  of  the  dotted  line  3-in.  vent  A^  A^),  and  continued  up 
by  the  side  of  the  soil-pipe,  and  connected  to  the  branch  air-pipe  at  R^,  a 
discharge  of  a  bath  containing  about  80  gallons  of  water  into  the  top 
branch  b',  in  two  minutes  and  a  half,  and  with  a  pailful  of  water  thrown 
down  each  of  the  two  water-closets  F  G  at  the  same  time,  the  water  was 
lowered  iVin.  in  the  "  Anti-D-ti-ap  "  IM,  and  f -in.  in  the  "  Anti-D-trap  " 
N.  A  4-in.  "  Eclipse  "  trap  fixed  at  J,  but  without  the  ventilation  of  its 
branch,  lost  the  whole  of  its  seal  by  this  discharge.  In  further  trials 
with  the  same  quantity  of  water,  the  "  Anti-D-traps  "  at  M  and  N  lost 
^-in.  more,  but  they  were  not  unsealed  by  many  more  discharges,  and 
the  one  at  N  without  re-charging  was  left  with  more  than  i-in.  depth 
of  seal  after  the  whole  of  the  many  discharges.* 

2k. — With  the  branch  ventilation  discoimected  at  top  from  the  main  air. 
pipe  of  the  soil-pipe,  and  continued  up  and  left  open  to  the  atmosphere,  the 
"  Anti-D-trap  "  at  N,  in  a  similar  trial  to  the  last,  lost  \\-\rv.  depth  of  seal. 
This  shows  the  <^?zi-advantage  of  continuing  the  branch  or  trap  ventilation 
through  to  the  atmosphere  separately.  The  branch  ventilation  should 
therefore  be  connected  to  the  main  pipe  just  above  the  highest  trap 
branched  into  it  in  the  usual  way. 

N.B. — In  practice,  where  it  is  necessary  for  the  branch  ventilation  to 
be  of  great  length  to  reach  the  atmosphere,  and  especially  where  the  main 
waste-pipe  or  soil-pipe  is  of  small  diameter,  the  branch  or  trap  ventilation 
should  be  of  the  same  calibre  as  the  largest  branch,  or  as  the  main  pipe 
itself. 


XII. — Experimejits  with  large  flushes  of  water  sent  into  a  yin.  soil-pipe 
frotn  several  water-closets  at  a  time,  to  see  the  effect  of  such  dis- 
charges upon  the  seal  of  traps  branched  into  the  main  pipe  at  a 
higher  level  than  the  flow  of  water  through  it,  such  pipe  being  open 
at  the  top  and  bottom  full  bore.     [See  Plate  IV.) 

l/. — With  a  4-in.  "  Eclipse  "  trap  fixed  on  the  branch  Y— the  branch 
being  unventilated — and  a  discharge  from  the  three  water-closets  F  G  L, 
equal  in  all  to  12  gallons  of  water  sent  into  the  pipe  simultaneously,  the 
water  was  lowered  in  the  trap  i-in.,  and  with  a  second  discharge  (without 
re-charging  it)  it  was  unsealed. 

•  Sec  pp.  134,  137. 
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2/,_With  a  4-in.  syphon-trap  fixed  on  the  branch  Y,  instead  of  the 
"  Eclipse,"  a  discharge  of  water  as  last  lowered  the  water  in  the  trap  ^-in. ; 
another  discharge,  \-m.  more  ;  the  third  discharge,  ^Vi"-  f"'^  5  the  fourth 
discharge,  A-in.  bare,  and  fifteen  more  discharges  did  not  lower  the 
water  J-in.  further.  In  similar  trials  with  the  branch  v,  ventilated,  the 
seal  was  not  so  much  affected,  though  twenty-five  discharges  of  water, 
as  before,  were  sent  through  the  piping. 

3/._With  a  full-size  "Helmet"  D-trap  fixed  on  the  branch  Y,  the  first 
discharge  lowered  the  water  in  the  trap  i-in.  ;  second,  J-in.  full ;  third, 
fff-in. ;  six  discharges  more,  I'c-in.  ;  seven  further  discharges,  :^s-in.  more  ; 
and  after  that  ten  further  discharges  did  not  lower  the  water  any  more. 
With  the  branch  ventilated  the  water  was  nothing  like  so  much  affected. 

4/. —With  a  "  medium  "  size  "  Anti-D-trap  "  fixed  on  the  branch  Y 
as  last,  the  first  discharge  of  water  lowered  the  water  in  the  trap  ^-in.  ;  the 
second,  third,  fourth,  and  fifth,  each  J-in.  ;  sixth,  t's-in.  ;  and  fifteen  further 
discharges  did  not  further  lower  the  water,  leaving  the  trap  with  fully 
§-in.  depth  of  water-seal.  With  the  branch  on  which  the  trap  was  fixed 
ventilated,/;/-//  such  discharges  did  not  unseal  §-in.  depth  of  water— «>., 
after  forty  discharges  this  trap  was  left  with  ij-in.  depth  of  water-seal, 
showing  the  value  of  branch  ventilation. 


XIII. — Experiments  with  small  traps  branched  into  a  long  stack  oj 
\\.i7i.  waste -pipe,  open  at  top,  A,  and  bottom,  C  {except  where  other- 
wise described),  to  see  the  effect  tipon  their  water-seal  of  discharges 
sent  through  the  main  pipe  from  a  bath  or  slop -sink  fixed  on  a 
higher  level.     (See  Plate  VI.,  showing  the  apparatus) 

ij,i_ — Without  the  ventilation  of  the  branch  waste  D,  a  ij-in.,  ij-in., 
and  2-in.  "Half-S  "  syphon-traps,  also  a  ij-in.  "Anti-D-trap,"  fixed  at  E, 
were  not  only  unsealed,  but  each  of  these  traps,  fixed  in  succession, 
lost  nearly  the  whole  of  its  water  by  a  discharge  from  a  quick-waste  bath 
through  the  15-in.  branch  F,  and  ij-in.  main  waste  B  b'. 

2m. — Under  the  same  conditions  as  last,  a  U-in.  Bower  trap  fixed 
at  E  had  its  water  lowered  to  within  J-in.  of  the  bottom  of  its  dip- 
pipe  by  the  discharge  from  a  bath  through  the  branch  F,  and  main 
waste  B^.  And  although  a  second  discharge  of  the  bath  only  lowered  the 
water  iV-in.  more,  the  trap  was  practically  unsealed ;  for  though  suffi- 
cient water  was  left  in  it  to  float  the  ball  up  against  the  dip-pipe,  a  piece  of 
dirt,  or  soap,  on  the  ball  or  edge  of  the  dip  would  prevent  a  perfect  seal, 
and  thus  expose  the  house  to  the  air  in  the  waste-pipe. 

2;«. — It  was  also  easy  with  a  slop-sink  fixed  at  H,  instead  of  a  bath, 
by  throwing  down  a  pailful  or  two  of  water,  three  gallons  at  a  time, 
to  unseal  a  ij-in.,  lA-in.,  and  2-in.  syphon-trap,  and  also  a  i^-in. 
"Anti-D-trap"  fixed  at  E,  with  the  branch  waste,  D,  unventilated  as 
before. 
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XIV. — Expefi?nents  as  last,  but  ivith  the  branch  ivaste  D  ventilated^  as 
shown  in  the  diagram,  Fig.  Ii8,  PLATE  VII. 

\n. — With  52-feet  length  of  li-in.  lead  air-pipe  fixed  on  the  branch 
waste  D,  as  shown  by  the  dotted  lines  J  K,  Fig.  118,  Plate  VII.,  a 
pailful  of  water  discharged  quickly  into  a  slop-sink  fixed  at  H,  lowered 
the  water  in  a  i§-in.  syphon-trap,  fixed  at  E,  J-in.  Another  pailful 
lowered  it  \-\n.  more  ;  and  four  more  pailfuls  unsealed  the  trap.  It 
was  also  found  that  the  i:r-in.  and  2-in.  syphon-traps  could  be  similarly 
unsealed  with  this  length  of  air-pipe. 

27/. — With  a  ij-in.  "  Anti-D-trap  "  fixed  at  E,  instead  of  the  i§-in. 
syphon-trap,  under  precisely  the  same  conditions  as  last  described,  a  pailful 
of  water  thrown  down  the  slop-sink,  fixed  at  H,  lowered  the  water  in  the 
trap  fully  i-in.  ;  another  pailful  lowered  it  J-in.  more  ;  and  a  third 
pailful  J-in.  further  ;  but  five  more  discharges  did  not  syphon  out  any  more 
water,  and  this  trap  was  left  with  i-in.  depth  of  water-seal. 


XV. — Experiments  as  last,  but  luith  2-in.  inain  waste-pipe 
instead  of  i\-in. 

\o. — With  a  2-in.  waste-pipe  from  B  to  C,  instead  of  i|-in.,  and  ij-in. 
main  air-pipe  E  to  A,  and  with  the  branch  waste  ventilated  by  i|-in.  pipes, 
as  shown  by  the  dotted  lines  J  k,  a  pailful  of  water  thrown  down  the 
slgp-sink  at  H  lowered  the  water  in  a  li-in.  syphon-trap,  fixed  at  E,  |-in. ; 
another  pailful,  J-in.  more  ;  a  third  pailful,  J-in.  further  ;  and  three 
more  pailfuls  unsealed  the  trap. 

20. — With  a  i:|-in.  "Anti-D-trap"  fixed  at  E,  instead  of  the  i^-in. 
syphon-trap,  the  first  pailful  lowered  the  water  I-in  ;  the  second,  J-in. 
more  ;  but  ten  further  discharges  did  not  take  any  more  water  out,  and 
the  trap  was  left  with  over  an  inch  water-seal  after  twelve  discharges. 

3(7. — Under  the  same  conditions  as  last,  but  with  a  2-in.  ventilating- 
pipe  to  the  branch  waste  (52  feet  long  as  before)  instead  of  the  U-in.,  a 
l^-in.  syphon-trap  lost  ^-in.  and  ^-in.  twice,  but  three  additional  pailfuls 
did  not  further  lower  the  water  in  the  trap.  A  i^-in.  "Anti-D-trap" 
lost  |-in.,  i-in.,  and  ^^-m.  twice  ;  but  five  further  pailfuls  did  not  syphon 
a  drop  of  water  out  of  the  trap,  leaving  it  with  more  than  an  inch  seal. 

4^7. — With  the  same  conditions  as  last,  but  with  a  bath  fixed  at  H, 
instead  of  a  slop-sink,  the  water  was  lowered  in  a  \\-\n.  syphon-trap, 
fixed  at  E,  l-in.  by  the  dischaige  of  a  bath  filled  nearly  to  the  brim,  about 
80  gallons  of  water,  in  two  minutes  and  a  half. 

^0. — A  ij-in.  "Anti-D-trap,"  fixed  in  lieu  of  the  li-in.  syphon-trap, 
had  its  water  lowered  f-in.  by  one  discharge  of  a  bath,  but  subsequent 
discharges  had  no  further  effect  upon  it. 

6(?. — With  a  2j-in.  branch  air-pipe,  as  shown  by  the  dotted  lines  J  K 
(52  feet  long),  instead  of  il-in.,  the  syphon-trap  did  not  lose  J-in.,  and 
the  "  Anti-D-trap  "  did  not  lose  j-in.  from  many  discharges,  either  from  a 
bath  or  slop-sink  fixed  at  H. 
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JO. — With  the  main  air-pipe  stopped  up  at  A,  but  with  the  branch 
ventilated,  as  shown  in  dotted  hnes  J  K,  Plate  VII.,  a  ij-in.  "Anti-D- 
trap  "  fixed  at  E  lost,  by  twelve  pailfuls  of  water  discharged  into  a  slop- 
sink  fixed  over  the  trap  H,  as  follows  :— ^-in.  in  each  of  five  discharges  ; 
•h-\n.  once  ;  but  in  the  six  succeeding  discharges  nothing,  leaving 
the  trap  with  more  than  i-in.  depth  of  seal. 

8^. — Under  the  same  conditions  as  last,  a  i}-in.  and  iJ-in.  syphon- 
trap  were  unsealed  in  succession  with  a  similar  number  of  discharges. 


y^\.— Experiments  with  traps  or  their  branches  ventilated  in  the  usual 
way,  as  shown  in  the  diagram,  Fig.  119,  Plate  VIII. 

\p. — With  the  long  air-pipe  taken  down,  and  with  the  trap  branches, 
D  F,  ventilated,  as  shown  in  the  dotted  lines  J  M  L,  a  trap  fixed  at  E 
was  not  so  much  attected  by  a  discharge  through  the  main  pipe  as  it 
had  been  with  the  separate  ventilation. 

2p. — With  ij-in.  piping  throughout,  and  with  a  20-feet  length 
of  air-pipe  fixed  above  the  point  A,  Plate  VIII.,  a  ij-in.,  and  a  i|-in. 
syphon-trap  fixed  at  E,  and  ventilated  as  shown,  were  each  unsealed  by 
four  discharges  from  a  slop-pail,  through  a  slop-sink  fixed  over  the 
trap  H.     After  the  fourth  discharge  the  water  stood  A-in.  below  the  dip. 

Zp- — A  I  i-in.  "  Anti-D-trap,"  fixed  in  lieu  of  the  syphon  trap,  lost  as 
follows,  viz. : — 5-in.,  |-in.  three  times,  t's-in. ;  but  ten  more  discharges  did 
not  further  aftect  the  seal,  leaving  the  trap  with  more  than  i-in.  of 
seal  after  sixteen  discharsres. 


XVII.— The  Water-seal  of  a  Trap  Yo-rcet>.— Experiments  with 
water-closet  traps  fixed  on  a  \-in.  soil-pipe  open  full  bore  at  top, 
but  trapped  at  the  bottom,  afid  without  foot  ventilation,  or  the  venti- 
lation of  its  branches.  (See  drawing,  Y\g.  120,  sfwwing  the  appa- 
ratus.) 

iq. — With  a  discharge  from  a  valve-closet  filled  to  the  brim  through 
the  branch  A,  water  is  forced  out  of  a  4-in.  syphon,  or  a  4-in.  "  Eclipse  " 
trap  fixed  at  B  to  the  height  of  three  or  four  feet,*  from  the  compression 
of  air  in  the  pipe  by  the  water-plug  D,  and  with  half  a  dozen  such  dis- 
charges these  traps  lose  their  seal.  And  it  does  not  take  more  than  from 
eight  to  a  dozen  similar  discharges  to  unseal  either  an  "  Anti-D-trap,"  a 
"  Helmet "  trap,  or  a  "  Narrow-band  "  D-trap. 

2q. — With  trap-ventilation,  i.e.,  with  a  2-in.  vent-pipe  taken  from  the 
lowest  branch  and  carried  up  and  connected  to  the  main  pipe  above  the 
highest  branch  (or  with  the  soil-pipe  made  to  discharge  with  an  open  end 
at  C)  the  evil  is  remedied,  and  no  water  is  forced  out  of  a  trap  fixed  at  B 
as  before. 


*  See  water  forced  to  a  height  often  feet  out  of  traps,  page  104. 
J    2 
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Fig.  120. — Water  forced  out  of  trap. 

Expen))?ej7fs  luith  traps  and  pipes  which  have  been  ift  use  for  some 
time. — As  already  explained  (see  p.  119),  I  have  had  some  traps  tested 
after  they  have  been  in  use  for  some  time  to  see  the  value  of  trap  ventila- 
tion. I  have  also  had  a  tier  of  "  Anti-D-traps  "  fixed  upon  a  stack  of  3-in. 
soil-pipe,  with  2-in.  trap  ventilation,  tested  after  they  have  been  in  use  for 
about  half  a  year.  This  stack  of  piping  is  illustrated  in  Fig.  115,  Plate 
IV.,  facing  page  119.  The  ordinary  use  of  any  one  of  the  water-closets 
did  not  affect  the  seal  of  any  trap  fixed  upon  the  pipe.  A  pailful  of 
water  thrown  into  the  top  water-closet  (b)  and  the  handle  pulled  up 
sharply  caused  a  loss  of  J-in.  depth  of  seal  in  each  of  the  four  lower  traps. 
The  closet  basin  filled  up  to  overflowing  (equal  to  three  gallons  of  water) 
and  discharged  quickly  took  J-in.  out  of  each  trap  on  the  stack.  But 
after  ten  such  discharges  the  water  was  not  lowered  more  than  i-in., 
and  not  one  trap  upon  the  stack  was  left  with  less  than  ij-in.  depth  of 
seal  after  fifteen  discharges,  though  the  trap  ventilation  pipe  is  only  of 
2-in.  calibre. 

I  have  also  had  a  tier  of  2-in.  "round-pipe"  traps  ("patent  cast-lead 
traps  ")  tested  after  being  in  use  six  months.  The  arrangement  is  illus- 
trated in  Plate  XX.  The  traps  are  2-in.,  and  the  waste  and  branches  are 
2-in.  The  trap  ventilation  ought  to  have  been  2-in.,  the  same  size  as  the 
waste,  but  by  an  error  ij-in.  only  was  fixed.  The  discharge  of  two  baths, 
B  and  c  at  one  time  in  less  than  three  minutes,  though  the  baths  were 
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filled  right  up  to  their  overtlow  line,  did  not  take  more  than  i^-in.  of  water 
out  of  any  of  the  traps  G  L  M  N,  fixed  on  the  main  pipe  P  P. 

Where  there  is  an  extensive  length  of  vertical  soil-pipe  or  Want  of  air. 
waste-pipe,  or  soil-pipe  and  waste-pipe  combined,  and  the 
branches  into  it  arc  situated  somewhere  about  the  middle 
part  or  lower  half — i.e.,  at  a  point  remote  from  the  atmosphere 
— to  prevent  the  syphonage  of  any  of  its  traps,  the  ventilating- 
pipe  from  the  traps  should  be  of  the  same  calibre  as  the  main- 
pipe  (or  larger),  and  the  main-pipe  should  be  of  larger  bore 
than  any  of  its  branches.  For  in  a  building  of  great  height — 
say  six  storeys  high  with  a  sub-basement — the  momentum  of 
a  volume  of  water  from  the  discharge  of  two  or  three  valve- 
closets  or  two  or  three  slop-pails  at  one  time  through  a  pipe 
is  very  great,  and  the  sudden  demand  for  air  is  enormous. 

If  any  reader  doubts  this  demand  for  air  in  a  soil-pipe  or 
waste-pipe  during  the  passage  of  such  discharges,  let  him  go 
on  the  top  of  his  house,  and  place  his  handkerchief  over  the 
mouth  of  a  soil-pipe  (supposing  the  pipe  to  be  carried  up 
to  the  roof),  and  then  order  two  water-closets  or  two  slop-pails 
to  be  filled  with  water  and  discharged  quickly  into  the  pipe, 
say  from  closets  or  slop-sinks  on  the  second  and  third  floors, 
and  he  will  then  have  a  practical  illustration  of  the  suction 
power  of  volumes  of  water  passing  through  a  soil-pipe  or 
waste-pipe,  and  will  return  to  his  arm-chair  a  wiser,  though 
perhaps  a  sadder,  man,  for  probably  he  will  have  lost  his 
pocket-handkerchief  down  the  soil-pipe 

The  volume  of  water  discharged  from  a  valve-closet  when  Action  of 
filled  up  to  the  brim,  or  from  a  full  slop-pail  emptied  into  a  ^^"^  ^^^^^' 
hopper  class  of  water-closet,  exerts  two  influences  while 
passing  through  the  soil-pipe,  the  one  a  suction,  or  pulling, 
and  the  other  a  driving  force.  Forming  itself  into  a  sort  of 
water-plug  in  the  pipe,  it  acts  as  a  piston,  pulling  or  sucking 
the  water  out  of  every  unventilated  water-seal  trap,  and  it 
also  acts  at  the  same  time  as  a  forcing-plug,  driving  everything 
before  it.  When,  therefore,  the  traps  or  branches  are  not 
ventilated,  and  the  pipe  is  air-sealed  at  its  foot,  where  is  the 
air    in   the  pipe,   which   this  "  water-plug "    is    forcing  down 
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before  it,  to  go  to,  but  out  of  the  lowest  closet-trap  ?  The 
pipe  in  its  normal  state  is  full  of  air,  and  this  must  go  some- 
where. The  pressure  of  this  water-plug  will  prevent  its 
passage  to  the  air-pipe  at  the  top  of  the  soil-pipe,  and 
escaping  in  that  way ;  and  so,  where  there  is  no  trap-ventila- 
tion, it  must  force  its  way  through  some  one  or  more  water- 
seal  traps  below  the  discharge  into  the  house,  as  shown  at 
B,  Fig,  1 20. 

If  any  reader  still  doubts  whether  the  air  in  a  soil-pipe  is 
forced  through  a  water-closet  trap,  where  the  soil-pipe  is  not 
disconnected,  and  there  is  no  trap-ventilation,  by  the  dis- 
charge of  a  water-closet  on  a  higher  level,  let  him  test  it.  He 
can  easily  do  this  by  going  into  the  lowest  water-closet  on  the 
soil-pipe,  say  in  the  basement,  and  getting  the  apparatus 
removed,  and  then  sending  some  one  to  discharge  a  valve 
water-closet  at  the  highest  point,  on  the  third  or  fourth  floor; 
and  if  he  is  not  satisfied  about  it  after  making  such  an 
experiment,  his  tailor  will  be — if  he  stands  anyway  near  the 
trap — for  whatever  was  in  the  trap  before  he  made  the 
experiment  will  be  sent  out  of  it  into  the  room.  I  have  seen 
the  contents  driven  out,  in  such  experiments,  to  a  height  of 
several  feet  above  the  trap.  When  this  occurs  the  house  is 
without  any  protection  from  the  soil-pipe  air,  as  far  as  this 
trap  is  concerned. 
High  In  buildings  of  great  height,  where  there  are  water-closets, 

^^'  &c.,  on  the  upper  floors  as  well  as  in  the  basement,  instead  of 
branching  them  all  into  one  main-pipe,  two  pipes  should  be 
fixed,  separating  the  traps  on  the  basem.ent  and  ground  floor 
from  the  traps  on  the  upper  floors.  In  fact,  the  soil  (or  waste- 
pipe)  from  the  "  fixtures "  on  the  upper  floors  should  be  so 
arranged  that  no  opening  is  made  in  it  below  the  level  of  the 
first  floor.  The  air-pipe  from  the  "lower "stack  can  be  con- 
nected with  the  air-pipe  (above  the  highest  trap)  of  the 
"  upper  "  stack. 

Syphon  traps.  Syplion-traps,  as  proved  by  a  large  number  of  the  fore- 
going experiments,  are  not  proof  against  syphonage  under  very 
many  conditions  even  though  their  brandies  are  voitcd.      Nor 
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are  they  proof  against  the  action  of  momentum,  or  momentum 
and    syphonage   combined.      But  though   the   venting  of  a 
branch  waste  (or  the  main  waste-pipe)  will 
not    save   the   seal  of  a   "syphon"   trap 
against  loss  from  the  momentum,  or  mo- 
mentum   and    syphonage    combined,    of 
discharges    sent    through   the    trap,    the 
venting  of  the  trap  itself,  from  the  crown 
of   its    outgo,   will — i.e.,    a    syphon    trap 
vented  as  shown  in  the  drawing,  Fig.  121, 
is  rendered  perfectly  secure  from  loss  of 
seal  from  any  discharge  that  may  be  sent 
through   the   trap,    no    matter   what   the 
length   of  its  waste   and  air  pipes  may  be  ;  for,  as  explained 
elsewhere,  in   sending  a  volume  of  water   into    such  vented 
traps  part  of  the  water  will   pass  up  into  the  vent-pipe  (v  P, 
Fig.   121)   to  fall  back  again  into  the  trap    to   re-charge    it. 
(See  page  106.)     Though  the  venting  of  a  syphon-trap  from 
the  crown  of  its  outgo  insures  its  seal  in  any  discharge    sent 
through  it,  such  a  mode  of  ventilation  will  not  secure  its  seal 
against  the  syphonage  of  water  running  through  the  pipe  on 
which  it  may  be  branched,  under  certain  conditions,  as  proved 
by  many  of  the  tests. 


Fig.  121. — Section  of  a 
vented  Syphon  Trap. 


And  this  is  also  the  case  with  the  "Eclipse"  trap,  for  "Eclipse 
neither  the  "  Eclipse,"  nor   syphon,  nor  "  round-pipe "    trap    ^^'^' 
is  rightly  constructed  to  withstand  the  action   of  momentum, 
i.e.,  of   water    rushing  through  the  trap ;   or  of  syphonage, 
i.e.,   the  suction  power  of  water  running  through  the  pipe  on 
which  the  trap  may  be  branched.     (See  Experiments,  p.  116.) 


The  "  Anti-D-trap,"  though  as  "  self-cleansing  "  as  a  round- 
pipe  trap  (from  the  reduced  size  of  its  body  part),  is  specially 
designed  to  maintain  its  seal,  when  fixed  on  a  vented  branch, 
against  both  these  actions,  viz.,  syphonage  and  momentum, 
and  this  it  did  in  the  severest  tests.  As  the  inventor  of  this 
trap  I  may  be  considered  prejudiced  in  its  favour,  but  facts 
are  facts,  and  the  results  are  given  of  the  actual  tests  made 
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"Anti- 
syphon"  trap. 


Trap- 
ventilation. 


Fig.  122. 


with  this  trap  in  conjunction  with  others  ;  moreover,  I  have 
as  great  a  pecuniary  interest  in  the  "  syphon  "  trap  (Beard  and 
Dent's  patent  cast-lead  trap)  as  in  the  "  Anti-D-trap." 

To  see  if  anything  could  be  gained  by  using  an  enlarged 
connecting  piece  A,  at  the  junction  of  the  branch  with  the 

main  pipe,  to  lessen 
in  some  measure 
the  friction  of  dis- 
charges through 
the  piping  at  such 
points,  I  had  an 
arrangement  made 
as  shown  in  sec- 
tion, Fig.  122,  and 
this  was  inserted 
in  the  testing  apparatus  at  D,  Fig.  117,  but  it  was  found 
to  have  no  value  for  preventing  the  syphonage  of  a  trap 
fixed  on  its  branch,  and  is  therefore  worse  than  useless. 

In  some  further  experiments,  I   found  that  a  "syphon" 

trap,  or  a  "  round-pipe  "  trap 
bossed  into  the  shape  of  the 
letter  (/,  as  shown  in  section, 
Fig.  123,  at  A,  is  proof  against 
momentum  and  syphonage 
A  \\-\n.  "Anti-syphon,"  or 
"If  "-trap  with  2-in.  water-seal, 
as  shown  at  A  B,  Fig.  123, 
was  fixed  on  a  37-feet  vertical 
length  of  i^-in.  waste-pipe, 
and  though  there  was  a  70- 
feet  length  of  i  i-in.  air-pipe  on 
the  top  of  this  waste-pipe,  the  trap  maintained  a  good  seal  in 
every  experiment.  Though  this  trap  protects  its  seal,  I  have  not 
in  any  way  protected  it,  and  anybody  can  therefore  make  it. 

The  necessity  of  "  trap  ventilation  "  in  the  case  of  every 
trap  experimented  with,  to  maintain  its  seal  under  certain 
conditions — conditions  which  occur  in  almost  every  house  of 


Fig.  123. — Section  of  "Anti-Syphon" 
Trap,  "b." 
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good  dimensions — has  been  abundantly  proved,  but  though 
the  venting  of  a  trap  may  save  its  seal  it  does  not  turn  a 
non-cleansing  kind  of  trap  into  a  "self-cleansing"  one.  The 
principles  and  character  of  a  trap  should  therefore  be  well  con- 
sidered before  assigning  it  a  position  in  which  it  would  not  be 
able  to  maintain  its  seal  under  any  treatment  it  might  receive, 
or  holding  its  seal  well  enough  would  hold  matter  with  it, 
and  so  become  in  itself  a  greater  nuisance  than  the  pipe  or 
drain  it  was  set  to  guard. 

When  several  traps  on  various  floors  are  branched  into  Many 
a  long  length  of  vertical  piping,  the  strain  upon  the  seal  of  lessen 
any  one  of  its  many  traps  is  not  so  great  as  it  would  be  if  ^yphonage. 
only  tzi'O  traps  were  fixed  on  the  pipe;  for  the  syphonic 
action  of  a  discharge  of  water  through  the  main  pipe  would 
be  more  or  less  broken  by  each  of  the  vented  branches.  The 
air  drawn  into  the  main  pipe  at  each  vented  branch,  and  going 
down  with  the  water  running  through  the  pipe,  not  only  re- 
duces the  syphonage,  but  it  also  breaks  the  suction  power 
upon  the  traps  of  the  piston-like  plug  of  water  passing 
through  the  pipe.  But  when  only  two  traps  are  fixed  at 
different  levels  somewhere  about  the  middle  part  of  a  long 
length  of  vertical  piping  (so  that  the  air  must  travel  a  long  way 
to  reach  the  lowest  branch,  to  save  the  seal  of  the  trap  fixed 
upon  it)  and  the  discharge  through  the  highest  trap  is  of 
sufficient  volume  to  fill  the  calibre  of  the  main  pipe  to  pass 
through  it  as  a  water-plug,  the  strain  upon  the  lowest  trap  is  im- 
mense; and  if  the  passage-way  out  of  the  trap  to  the  branch 
waste  be  an  easy  one — as  in  the  case  of  the  syphon  and 
"  Eclipse  "  traps — it  is  very  liable  to  lose  its  seal,  even  though 
it  be  ventilated  by  a  pipe  equal  in  calibre  to  the  main  pipe.* 

Having   explained  in  another  work  the  principles  of  the 

syphonage  of  traps,  I  say  nothing  more  here  on  this  head. 

Thousands  of  traps   in  areas,  cellars,  and  such-like  places,  Loss  of  seal  m 

traps  by  eva- 

could  be  found  in  London  to-day  as   "  dry  as  a  bone,"  and  poration. 


*  By  fixing  a  vent-pipe  from  the  traps  about  twice  the  size  of  the  main 
waste,  for  the  air  to  pass  more  freely  into  the  branch  wastes,  it  would  be 
possible  to  save  the  seal  almost  of  any  trap  placed  in  the  trying  position 
we  are  now  considering. 


1 38  THE   PLUMBER   AND   SAXITARY  HOUSES. 

were  it  not  that  in  many  cases  such  unsealed  traps  act  as 
air-inducts  to  drains — where  the  drains  are  ventilated — more 
illness  than  at  present  might  be  the  consequence.  No  surface 
trap,  i.e.,  no  trap  should  be  fixed  in  a  floor  anywhere  inside  a 
house  for  receiving  the  washings-down  of  the  floor,  for  besides 
becoming  a  nuisance  from  its  collections  of  filth,  it  is  sure  to 
become  "dry,"  and  to  emit  drain-air  into  the  house.  Traps  fixed 
in  areas,  and  in  places  where  the  rays  of  the  sun  can  reach  the 
"  standing-water  "  of  the  trap,  are  liable  to  the  loss  of  their  seal 
from  evaporation.  Great  care  therefore  should  be  taken  that 
they  have  means  of  being  kept  constantly  charged  with  water. 
Traps  inside  Traps  with  shallow  seals   are  very  liable  to  become  un- 

e  ouse.  charged  b}''  evaporation  when  out  of  use  for  any  length  of 
time,  especially  when  fixed  under  the  "hopper"  or  "wash- 
out "*  kind  of  water-closet  ;  this  is  also  the  case  with 
some  of  the  other  sorts  of  plumbing  fixtures,  though  the 
water  would  not  evaporate  anything  like  so  readily  from  a 
trap  fixed  under  a  grated  sink,  lavatory,  or  bath  (unless  near 
to  a  hot-water  coil)  as  from  an  open-mouthed  water-closet. 
And  in  this,  as  in  several  other  ways,  the  valve  water-closet 
has  the  advantage  of  all  such  closets.  I  had  a  valve 
water-closet  fixed  over  an  "  Anti-D-trap "  at  E,  on  our 
factory  stack  of  water-closets,  shown  in  drawing,  Fig.  115, 
Plate  IV.  for  six  months,  and  though  the  water-closet  had 
been  kept  out  of  use  all  that  time,  and  not  a  drop  of  water 
had  passed  into  the  trap,  it  had  not  lost  one-third  of  its  seal, 
either  from  evaporation,  or  the  ordinary  use  of  the  water- 
closets  below  it. 
The  seal  of  a  I  have  known  the  seal  of  a  water-closet  trap,  fixed  on  a 

jap  own  s|-j^c]^  of  pipe  on  the  top  floor  of  a  house,  blown  out,  by  a 
down-current  of  air  through  the  soil-pipe,  when  it  has  been 
carried  up  through  the  roof  full  size,  and  has  had  no  proper 
cowl  or  protective  cap  fixed  over  it.  And  this  is  the  case  in 
gusty  weather  in  town  as  well  as  in  country  houses.  Cowls 
arc  therefore  not  without  their  advantage  from  another  point 
of  view  than  that  generally  considered,  for  they  prevent  the 
seal  of  a  trap  from  being  blown  out. 
*  See  page  180. 


CHAPTER  IX. 

GENERAL   ARRANGEMENT   OF   SANITARY   APPLIANCES. 

Economy  in  concentration  of  sanitary  fittings — Ill-considered  positions  for  sani- 
tary fittings — Grouping  sanitary  appliances — Country  mansions  and  long 
drains — Consider  the  drainage — Cisterns  and  their  wastes — Houses  properly 
sanitated — Isolation  of  branch  drains — The  old  way  of  draining  houses. 

Sanitary  appliances  inside  our  houses  should  be  concen-  Economy. 

trated  as  much  as  possible,  not  only  for  the  sake  of  economy 

— though  that  would  be  greater  than  many  imagine — but  also 

for  the  sake  of  better  sanitary  results. 

The    positions    of    water-closets,    baths,    sinks,    &c.,   are  Places  of 

often  most  ill-considered  with  regard  to  their  chief  require-  iu-considered. 

ments — light,  v^entilation,  and  drainage.     Such  "  fittings  "  are 

often   placed   here,  there,  or  anywhere  about   the  house,  like 

the  corn-ricks  one  sees   in    Ireland    (and  in    many  parts    of 

Scotland  too)   in  all  parts  of  the  field — for  "  shure  and  isn't 

one  part  of  the  field  as  good  as  another  ?  " 

As   one  tree  will    carry  many  branches,  but   must   have  Advantages  of 

concentrating 
trunk  and  roots  if  only  one  branch  be  upon  it,  so  a  stack  of  w.c.'s,  &c. 

soil-pipe  will  take  the  branches  from  many  water-closets,  but 
must  have  the  same  belongings,  at  top  and  bottom,  if  only 
one  water-closet  be  branched  into  it.  The  economy,  therefore, 
in  fixing  water-closets,  or  sinks,  etc.,  in  "  tiers  "  will  at  once 
be  seen,  and  it  will  not  take  many  v.'ords  to  show  that  better 
satiitary  results  will  be  obtained  by  concentrating  such  fittings 
in  tiers,  instead  of  spreading  them  over  the  house  with  a  long 
length  of  drainage  to  each.  When  water-closets,  slop-sinks, 
lavatories,  baths,  &c.,  are  fixed  in  "  tiers,"  as  shown  on  Plates 
IX.  and  X.,  there  is  only  a  short  length  of  branch  piping 
to  wash  out  to  get  the  discharges  into  the  main  soil  or  waste- 
pipe,  where  discharges  and  flushes  from  the  various  fittings 
are  constantly  passing  through  to  keep  the  pipe  wholesome. 
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But  when  water-closets,  or  slop-sinks,  etc.,  are  fixed  singly  in 
various  parts  of  the  house,  and  especially  when  fixed  on  the 
upper  floors,  there  is  often  from  30  to  60  feet  of  soil-pipe  or 
waste-pipe  to  cleanse  after  each  usage  of  the  "  fitting,"  be- 
sides a  long  length  of  branch  drainage.  The  consequence  is, 
that  where  any  such  long  length  of  drainage  exists  it  rarely 
gets  properly  flushed  out.  And  to  save  the  expense  of  venti- 
lating the  branch  drain,  such  pieces  of  drainage  are  often  left 
unventilated. 
Country  jj^  country  mansions,  it  is  not  at  all  an  infrequent  thing'  to 

find  a  water-closet,  sink,  or  lavatory  so  situated  that  a  little 
fortune  has  to  be  spent  upon  it  to  make  it  and  its  belongings 
sanitarily  perfect.  In  such  cases  the  "  fitting  ■"  should  be  done 
away  with,  or  a  better  place  found  for  it.  It  is  better  that  a 
person  should  be  his  own  carrier,  and  walk  a  few  feet  more  to 
reach  a  water-closet,  than  put  a  strain  upon  the  drain  which 
it  would  not  bear  without  becoming  offensive.  I  am  often 
coming  across  water-closets  fixed  in  remote  corners  (upstairs 
and  downstairs)  in  a  wing  of  the  house,  remote  from  all  other 
sanitary  fittings,  and  two  and  three  hundred  feet  away  from 
the  main  drain. 


mansions. 


Table  of  REFERE^XES  to  Plate  IX.,  with  some  Explanation. 

B  w  l. — Branch-waste  to  lavatories,  ig-in.  strong  lead  pipe. 

B  w  s. — Branch-waste  to  slop-sinks,  2^-in.  strong  lead  pipe,  equal  to 
lo-lb.  sheet  lead. 

B  S.— Branch  soil-pipe,  34-in.  "patent"  lead  pipe,  equal  to  sheet  lead 
weighing  8-lbs.  to  the  superficial  foot. 

D  C. — "  Double-cap  "  ventilating  cowl,  as  Fig.  262,  p.  338. 

D  S. — "  Drain-sentinel"  trap  and  disconnection  chamber,  as  Fig.  223: — 
When  circumstances  will  not  admit  of  a  fixed  grating  over  the 
man-hole,  an  air  induct-pipe  should  be  brought  into  the  discon- 
nection chamber,  as  shown  at  I  P,  the  mouth  of  the  induct  being 
placed  where  it  cannot  get  stopped  up  with  dirt,  leaves,  &c.  See 
pages  274-275. 

D  O  S.— Draw-off  sinks  or  wash-up  sinks.  Wood  sinks  lined  with  sheet 
lead,  equal  to  7-lbs.  per  foot  superficial  in  the  sides,  and  lo-lbs.  in 
the  bottoms.  Where  cold  water  only  is  laid  on  to  such  sinks,  6-lb« 
sides  and  8-lb.  bottoms  would  make  good  durable  sinks. 

L.— Lavatories.     Marbled  earthenware  table-tops  with  quick  wastes. 
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Hj  s. — Main  soil-pipe,  4-in.  "patent"  lead  pipe,  equal  in  substance  fo 
sheet  lead  8-lbs.  to  the  foot  superficial,  fixed  with  tacks,  as  shown 
in  Fig.  4,  Plate  XII. 

M  w  L. — Main  waste  to  lavatories,  2.in.  strong  lead  pipe,  secured  in  its 
position  with  lead  tacks,  soldered  to  the  pipe,  and  hooks  driven  into 
the  wall,  as  in  the  case  of  soil-pipes. 

M  w  s. — Main  waste  to  slop-sinks,  3-in.  "patent"  lead  pipe,  equal  in 
substance  to  sheet-lead  lo-lbs.  to  the  superficial  foot,  and  fixed 
with  lead  tacks,  as  in  the  case  of  soil-pipes.  When  only  cold 
water  is  laid  on  to  the  sinks  8-lb.  lead  is  quite  strong  enough  for 
such  wastes. 

S  w. — Sink  wastes,  2-in.  strong  lead  waste-pipe  from  the  draw-off  sink 
into  the  arm  of  the  slop-sink.  By  filling  up  the  draw-off  or  wash- 
up  sink  with  water,  and  pulling  out  the  plug,  a  good  flush  of  water 
can  be  sent  through  the  slop-sink  and  the  main  waste. 

S  D. — "  Soil-pipe  Disconnector,"  with  double  inlets,  for  disconnecting  the 
soil-pipe  and  the  waste-pipe  from  the  drain. 

TV. — Trap-ventilation,  2-in.  lead-pipe  (about  14  or  15-lbs.  per  yard) 
taken  out  of  the  lowest  branch,  and  carried  up  and  connected  to 
the  main  pipe  above  the  highest  branch,  to  prevent  syphonage,  &c. 

V  C. — Valve  water-closet,  as  Fig.  144. 

In  planning  a  house  a  large  expenditure  of  money  may  be  Consider  the 
saved  by  giving  the  plumbing  and  drainage  due  consideration.  "  ' 

Avoid  all  long  lengths  of  branch  drainage,  and  limit  the 
number  of  water-closets  to  the  requirements  of  the  house- 
hold. Never  place  any  sanitary  "fitting  "  where  light  and  air 
cannot  freely  reach  it,  and  always  see  that  such  places  can  be 
easily  kept  wholesome. 

Place  the   cisterns  where  they   can   be  easily  got  at  to  Cisterns  and 

,  ....  11.  their  wastes. 

cleanse,  and  where  no  vitiated  air  can  reach  them  to  con- 
taminate their  water,  and  separate  the  drinking  water  from 
the  water-closet  supply.  Insist  upon  the  separation  of  the 
cistern-wastes  from  all  other  wastes,  and  keep  the  ends  of 
such  pipes  away  from  all  places  where  any  foul  air  can  reach 
them,  from  ventilating-pipes,  water-closets,  sinks,  and  dust- 
bins, to  prevent  any  contaminated  air  passing  through  the 
pipes  to  the  water  in  the  cisterns. 

Use  that  class  of  sanitary  "fitting"  and  "fixture"  which  Self-deansing 

.  "fittings." 

is  the  most  "  self-cleansing,"  and  see  that  no  trap,  waste-pipe, 

soil-pipe,  or  drain  is  of  a  larger  size  than  can  be  kept  per- 
fectly wholesome. 
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Disconnec- 
tion. 


"  Disconnect "  all  waste-pipes  and  soil-pipes  from  the 
drain  outside  the  house,  and  intercept  the  sewer,  or  cesspool, 
from  the  house-drain  by  a  proper  intercepting  trap  and  discon- 
nection chamber. 


Isolation  of 
drains,  &c. 


House 

properly 

sanitated. 


The  old  way. 


Soil-pipes  and  waste-pipes  should  not  only  be  "discon- 
nected" from  the  drain,  but  long  branch  drains  should  be  dis- 
connected from  the  main  drain  in  large  mansions,  to  localise 
them.  By  this  means  any  bad  air  (from  offensive  matter 
passing  through  or  left  standing  in  one  portion  of  the  drain) 
is  excluded  from  every  other  branch.  This  is  important, 
especially  when  any  of  the  household  is  suffering  from  any 
infectious  disease,  for  by  such  means  the  drainage  from  one 
wing  of  a  house  is  completely  isolated  from  that  of  another. 

For  a  house  to  be  wholesome  every  sanitary  appliance  should 
have  a  bountiful  supply  of  water,  for  cleansing  it  and  its  be- 
longings, and  every  room  where  a  water-closet,  sink,  bath,  or 
lavatory  is  placed,  should  be  well  lighted  and  well  ventilated. 
Nor  should  the  sanitarian  turn  his  back  upon  the  house 
before  he  has  seen  that  the  dust-bin  is  only  of  such  capa- 
city as  must  necessitate  the  changing  of  its  contents  every 
day  (or  two  days),  and  that  it  is  properly  placed.  Every 
bed-room  should  have  a  chimney  in  it,  and  the  staircases 
should  not  be  made  into  huge  "  stuffy  "  air-bottles  from  want 
of  ventilation. 

In  the  old  way  of  draining  a  house  the  air  in  the  pipes 
and  drains  was  confined  as  much  as  possible,  and  only  allowed 
to  escape  in  the  form  of  noxious  gases  through  the  water- 
seals  of  the  various  traps,  or  the  gas-holes  they  had  made  in 
the  pipes.  But  now  every  waste-pipe,  every  soil-pipe,  every 
piece  of  drainage — whether  long  or  short — has,  or  should 
have,  a  ventilating-pipe.  Now  if  such  drainage-pipes  are 
allowed  to  get  foul,  as  they  most  certainly  will  unless  they  are 
well  flushed  out  with  water,  what  an  aggregate  of  foul  stinks 
will  be  poured  forth  from  the  multiplied  ventilating-pipes* 

*  Where  the  drainage  has  been  properly  constructed,  and  \^■here  the  sanitary 
appliances  are  "  self-cleansing,"  the  air  coming  out  of  such  pipes  is  often 
quite  inoffensive. 
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from  the  hundreds  of  thousands  of  houses  in  this  metropolis ! 
Pray  for  a  great  wind  ?  Yes !  and  move  your  house,  my 
friend,  to  the  wind  side  of  the  breeze.  Air-flushes  will  help 
to  sweeten  the  pipe,  but  good  water-flushes  are  necessary 
after  each  usage  to  keep  it  wholesome. 

If  we  could  only  fix  our  closets,  urinals,  sinks,  and  Fittings  over 
lavatories  directly  over  the  sewers  (provided  that  the  sewers  ^^^^''^* 
were  properly  flushed  and  properly  ventilated)  how  soon  we 
should  arrive  at  what  Dr.  Richardson  would  be  able  to  call 
Salutland  ;  and  if  this  could  have  been  done  a  year  or  two 
ago,  what  a  w^ar  of  words,  and  a  purse  of  gold,  would  have 
been  saved  on  the  water  question  ;  for  less  than  one-half  the 
water  now  used  would  suffice  to  keep  these  fittings  in  such 
positions  wholesome. 

Table  of  Referenxes  to  Plate  X. 
B.— Copper-bath,  see  Fig.  192. 

B  T. — ij-in.  cast-lead  "  Anti-D-trap,"  as  Fig.  30,  p.  54. 
B  w  B. — 13-in.  lead  branch  pipe  to  waste  of  bath. 
B  w  s. — 2-in.  lead  branch  pipe  to  waste  of  sinks. 
B  S.— 37-in.  8-lb.  lead  soil-pipe,  branch  to  water-closets. 
C  C. —  Cistern  for  supplying  the  closets,  with  overflow  into  safe. 
C  D. — Cistern  for  supplying  drinking  and  potable  water  with  waste-pipe 

(for  cleaning  out  same)  into  gutter,  and  overflow  discharging  into 

overflow  of  cistern  safe. 
C  T. — '■  Medium  "  size  cast-lead  *'  Anti-D-trap,"  as  Figs.  28  and  29,  p.  53. 
D  C. — "  Double-cap  "  ventilating  cowl. 

D  T. — .Stoneware  "  Drain-intercepting-trap,"  as  Fig.  50,  p.  69. 
D  v. — 4-in.  7-lb.  lead  pipe  to  ventilate  drain,  fixed  outside  of  the  external 

wall. 
L. — Lavatory  basin,  as  Fig.  193. 

L  T.— li-in.  cast-lead  "Anti-D-trap,"  as  Fig.  31,  p.  54. 
O  B  s. — 2-in.  lead  pipe,  overflow  to  bath-safe  discharging  in  the  open  air. 
O  L. — i^-in.  lead  pipe,  overflow  to  lavatory  discharging  into  the  open  air. 
O  w  s. — 2-in.  lead  pipe,  overflow  to  water-closet  safe. 
M  S. — 35-in.  8-lb.  lead  soil-pipe. 
M  w  B. — 2-in.  strong  lead  waste  pipe  to  baths. 
M  w  s. — 2-in.  strong  lead  waste  pipe  to  sinks. 
S  S. — "  Water-shoot"  slop-sink  and  wash-up  sink  combined,  as  Fig.  182 

p.  224. 
T.  v.— 2-in.  lead-pipe,  to  ventilate  traps  to  w.-c.'s  and  sinks,  to  prevent 

syphonage. 
T  v  B. — I  J-in  lead-pipe,  to  ventilate  traps  to  baths,  to  prevent  syphonage. 
V  C. — Valve  water-closet,  as  Figs.  143-4,  pages  1 82- 183. 


CHAPTER   X. 

SOIL-PIPES,     AND    THEIR     VENTILATION,    AND    DISCON- 
NECTION. 

Chases  for  Pipes— Sizes  of  soil-pipes — Soil-pipes  in  Paris — Materials  for  mak- 
ing soil-pipes — Cement  joints — Caulked  lead  joints — Position  of  soil-pipes 
— Rain-water  and  soil-pipe  combined— Lead  soil-pipe,  soldered  joints,  and 
tacks — Ventilation  of  soil-pipes — Bad  positions  of  ventilating-pipe  terminals — 
Disconnection  of  soil-pipes  from  drains. 

Chases.  In  all  new  buildings,  except  where  circumstances  call  for  the 

pipes  to  be  fixed  on  the  face  of  the  wall,  proper  chases  should 
be  left  or  provided  in  the  walls  for  the  several  pipes  that  will 
be  required  in  the  plumbing-work,  and  more  especially  for 
the  soil,  waste,  and  service  pipes — the  latter  being  kept  on 
the  cross-walls,  for  greater  protection  against  frost ;  and  all 
such  pipes  should  be  cased  with  wood  framings  with  hinged 
doors,  or  with  movable  casings  (secured  with  brass  cups  and 
screws)  for  easy  access  to  the  pipes. 

Size  of  Sizes   of  Soil-pipes. — As    a  rule  soil-pipes  are  fixed    of 

so:  -pipe.  larger  size  than  needed,  and  as  it  has  now  become  the  prac- 

tice in  all  good  plumbing  to  continue  both  soil-pipes  and 
waste-pipes  above  the  roof,  full  size,  for  efficient  ventilation, 
it  is  a  question  of  cost  as  well  as  of  wholesomeness  (small 
pipes  being  easier  cleansed  than  large  ones)  to  see  that  such 
pipes  are  not  larger  than  necessary. 

It  was  not  at  all  uncommon  some  years  ago  to  see  a  6-in. 
soil-pipe  fixed  where  a  4-in.  would  have  been  ample.  And 
5-in.  and4^-in.  soil-pipes  are  fixed  now  where  4-in.  and  3l-in. 
would  be  better.  I  have  proved  by  many  severe  tests,  as 
well  as  from  two  or  three  years'  experience,  that  3-in.  soil- 
pipe  may  be  used  with  perfect  freedom  from  stoppage,  even 
though  several  water-closets  be  branched  into  it.  It  is  rather 
a  question  of  the  syphonage  of  the  traps  fixed  on  so  small  a 
soil-pipe  than  the  stoppage  of  the  pipe. 
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Fig,   124. — Slack  of  3-inch  Lead  Soil-pipe  with  six  Valve-closets  upon  it. 
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The  advantages  of  fixing  small-sized  soil-pipes,  are  (i) 
saving  of  expense  ;  (2)  neatness  of  appearance  when  fixed  on 
the  external  face  of  a  building,  and  compactness  when  fixed 
inside  ;  and  (3)  better  sanitary  results,  as  greater  cleansing 
force  is  obtained  in  the  two-gallon  flush  (or  three-gallon  flush) 
of  water  through  a  small  than  a  large  pipe. 

In  the  drawing,  Fig.  124,  Plate  XL,  a  stack  of  3-in.  soil-  3-in-  pipe- 
pipe  is  shown  with  six  water-closets  upon  it,  and  though  the 
closets  have  been  much  used  for  over  a  year,  the  soil-pipe 
has  never  shown  any  sign  of  stoppage.  Another  stack  of 
3-in.  soil-pipe  is  illustrated  in  Plate  IV.,  facing  p.  119.  The 
three  water-closets  G  F  L,  as  explained  elsewhere,  have  been 
greatly  used  for  three  years  without  any  stoppage,  and  the 
soil-pipe  when  examined  the  other  day  was  found  to  be  as 
clean  as  it  was  after  the  first  week's  usage. 

Where  several  water-closets,  one  on  each  of  several  3j-in-  pipe- 
storeys  in  a  many-storied  house,  are  branched  into  one  main 
soil-pipe,  it  is  better  that  the  pipe  should  be  3|-in.,  to  lessen 
the  syphoning  action  of  the  discharges  through  the  piping  ; 
and  where  double  water-closets  are  fixed  on  several  floors,  or 
where  the  soil-pipe  is  required  to  ventilate  a  piece  of  drain 
(branch  or  otherwise,  to  prevent  such  branch  drains  from  being 
"  bottled  up  '•"),  4-in.  main  soil-pipe  would  be  the  better  size."* 

In  planning  some  sanitary  arrangements    in  a  house  in   -^'ze  of  soil- 
.  pipe  in  I'aris. 

Pans,  this  summer  (1883),  I  astonished  my   friends  there  by 

mentioning  3i-in.  soil-pipe  as  the  correct  size  for  the  work, 
but  was  not  a  little  astonished  myself  when  informed  that  the 
Municipal  Authority  would  not  allow  a  main  soil-pipe  to  be 
of  less  diameter  than  8-in. !  I  asked  mon  ami  VarcJiitcctc,  if 
they  had  such  huge  pipes  for  the  purpose  of  lowering  their 
plonibieres  down  inside,  to  scrape  off  the  yearly  accumulations 
and  to  keep  the  jointings  sound  "i  I  had  the  curiosity  to  ex- 
amine some  stacks  of  soil  piping  which  were  being  fixed  in  a 
fine  stone  building  in  one  of  the  best  parts  of  Paris.  Two 
stacks  of  8-in.  (internal  diameter)  plain  cast-iron  pipe — 
about  the  strength  that  we  should  use  for  rain-water — were 

*  See  Plates  IX.  and  X.,  between  pages  139  and  143. 
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being  fixed  with  7-in.  branches  for  the  water-closets  on  the 
several  floors,  and  the  joints  were  made  of  that  nondescript 
material,  "  cement,"  and,  as  necessary  where  iron  pipe  is  used, 
there  were  three  joints  to  each  branch.  The  soil-pipe  was  car- 
ried up  through  the  roof  full  size,  but  it  was  not  carried  up 
high  enough  or  far  enough  away  from  the  dormer  windows  to 
prevent  the  stink  which  would  come  out  of  it  by-and-by  from 
entering  the  house.  At  the  bottom  of  the  soil-pipe  (in  a 
large  chamber  built  for  the  purpose,  and  where  possible 
made  accessible  from  the  outside  through  a  manhole  leading 
down  from  the  pavement)  is  placed  a  movable  vessel, 
called  a  tinette.  This  "  tinette "  is  for  the  purpose  of 
screening  the  "  solids,'"  and  holds,  when  full,  about  a  dozen 
gallons  of  sewage.  A  small  pipe  coupled  to  the  "  tinnette,'" 
close  to  the  bottom,  conveys  the  liquid  sewage  into  a  small 
pipe-drain  running  to  the  sewer.  The  waste-pipes  from  baths 
and  lavatories,  and  the  rain-water  pipes  from  the  roofs,  dis- 
charge into  a  separate  drain,  also  leading  to  the  sewer, 
but  this  drain  is  trapped.  The  latter  drain  in  the  case  ex- 
amined was  carried  against  the  wall  of  the  souterrain,  or  as 
I  called  the  place,  when  in  it  and  looking  into  one  of  the 
"  tinettes,"  the  Chamber  of  Horrors.  The  tinettes  are  re- 
moved about  every  three  days,  or  when  they  are  full,  and  are 
replaced  by  clean  ones.  The  arrangements  are  such  that  no 
cessation  is  needed  in  the  use  of  the  soil-pipe,  though  a  little 
mishap  may  occur  occasionally,  and  "  matter  "  may  be  found 
in  the  "  wrong  place  "  as  a  consequence,  i.e.,  a  sudden  dis- 
charge into  the  soil-pipe,  at  the  instant  of  the  removal  of  the 
tinette,  may  pass  into  the  attendant's  boot,  instead  of  into 
the  empty  tinette,  but  the  tinette  is  changed  in  a  few 
seconds.  From  the  souterrain  an  8-in.  cast-iron  ventilating- 
pipe  is  carried  up  to  the  roof,  by  order  of  the  Municipal 
Authorities,  for  the  men  to  enter  such  places  to  change  the 
tinnettes  without  risk  to  their  health.  The  collection  of  the 
sewage  of  Paris  and  its  disposal,  is  quite  an  Industry,  and  if 
I  had  a  share  in  the  concern — a  share  in  the  Cie.  Richer — 
I  should  strongly  object  to  the  soil-pipes  being  turned  into 
"collectors."     The  capacity  of  a  stack  of  8-in.  soil-pipe  for 
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collcctinj^  and  holding  sewage  is  enormous,  and  there  arc 
tens  of  thousands  of  such  pipes  in  Paris,  holding  back  the 
sewage  which  ought  to  be  passing  into  vegetable  matter,  in- 
stead of  corroding  upon  the  pipes,  or  wasting  itself  on  the 
city  air.  It  is  astounding  that  in  such  a  charming  city  as 
Paris,  wliere  so  much  attention  is  paid  to  the  commissariat,  so 
little  attention  should  be  paid  to  the  drainage,  and  that  so 
much  sewage-gas  should  be  allowed  to  poison  the  atmosphere. 
The  streets,  the  courts,  the  houses,  are  kept  beautifully  clean, 
but  the  things  out  of  sight,  the  plumbing  appliances,  the 
waste-pipes,  the  soil-pipes,  and  the  house-drainage,  are  a  dis- 
grace to  any  civilised  country. 

Material  for  making  soil-pipes  and  ventilating-pipes. — It 
ought  not  to  be  necessary  to  say  a  word  on  the  material  of 
which  soil-pipes  should  be  made  ;  but  as  there  is  a  tendency  * 
in  some  quarters  to  use  cast-iron,  it  may  be  well  to  look  at 
this  matter,  and  see  what  advantages  lead  has  over  iron. 

Lead  soil-pipe  is  smoother  and  cleaner  in   its  action  than   Lead, 
cast-iron  pipe,  and  is  therefore  more  wholesome  ;  and,  being 
of  a  closer  texture,  it  is  not  so  corrosive,  and  is  consequently 
more  durable. 

Lead  soil-pipe  can  be  bent  to  suit  any  position,  and  when  Compactness. 
in  its  place  is  more  compact  than  cast-iron  pipe,  and  does  not 
occupy  so  much  room. 

Then  the  joints    and  connections  of  lead  soil-pipes  are  joints, 
more  to  be  depended  upon  than  the  cement-joints  with  iron 
pipe.     Lead  pipe  will  stretch  without  breaking  its  joints  in 
the  case  of  a  little  sinking  of  the  building. 

Urine  is  very  corrosive,  and  acts  much  more  on  cast-iron  Corrosion, 
than  on  lead.  But  not  only  is  this  corrosive  action  going  on  ou^tside^"^ 
inside  an  iron  pipe ;  there  is  another  action  taking  place  on 
the  02itside  of  the  pipe  when  it  is  in  cast-iron.  The  atmo- 
sphere of  the  house  condenses  on  the  pipes,  and  rnsts,  and 
eats  its  way  into  the  pipe — so  that  whilst  a  corrosive  action 
is  wearing  away  the  pipe  on  the  inside,  a  similar  rusting 
action  is  eating  away  on  the  outside.     Painting  it  periodically 

*  The  tendency  to  use  iron  soil-pipe  in  England  has  very  much  decreased. 
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Difficulty 
in  making 
reliable 
joints. 


Iron  pipe 
too  thin  to 
caulk  in  lead. 


No  safety 
in  cement 
joints. 


would  prevent  the  atmospheric  action  ;  but  this  would  involve 
a  constant  expense,  and  the  back  part  of  the  pipe  would  not 
be  reached  even  then.  But  wdth  a  lead  soil-pipe,  the  action 
of  any  condensation  is  merely  nominal ;  and  hence,  lead  soil- 
pipes  (when  they  are  without  soldered  seams)  are  as  sound  on 
the  outside  years  after  they  have  been  in  use  as  they  were 
when  first  fixed. 

Then  there  is  the  difficulty  of  racking  sound  and  reliable 
joints*  in  cast-iron  soil-pipes  with  the  lead  branches,  or  with 
the  traps,  when  the  latter  are  of  lead.  And  no  man  with  any 
sanitary  knowledge  of  water-closet  Avork  w^ould  recommend 
iron  traps  for  water-closet  use.  There  would  not,  of  course, 
be  the  same  difficulty  in  making  a  sound  and  durable  joint  if 
the  two  metals  to  be  united  were  the  same. 

As  the  pipe  generally  used  for  soil-pipe,  when  cast-Iron  is 
required,  is  only  of  the  ordinary  rain-water  pipe  substance, 
the  joints  cannot  be  caulked  in  lead  (the  pipe  is  too  thin  to 
stand  the  knocking  required  for  this)  and  are  therefore  made 
in  cement — a  very  vague  sort  of  thing,  meaning  anything  or 
nothing ;  for  any  sort  of  stopping  by  some  people  is  called 
"  cement ;"  and  there  is  this  danger  attending  such  joints — 
the  front  part  of  the  pipe  is  often  stopped  ;  the  back,  or 
part  next  the  wall,  ?//«topped — because  it  cannot  be  reached. 
With  such  joints  as  those  referred  to  in  the  last  paragraph 
there  is  no  safety.  The  stopping  may  be 
imperfectly  done,  or  may  dry  up,  or  the 
joint  may  be  broken  ;  for  the  two  pipes 
are  not  really  united  by  such  a  connection. 
And  this  joint,  when  broken,  will  allow  any 
bad  air  in  the  pipe  to  escape  insidiously  into 
the  house ;  for,  unfortunately,  a  leakage  of 
soil-pipe  air  does  not  show  itself  like  water, 
or  proclaim  itself  like  gas,  but  in  a  cowardly 
sort  of  way  stabs  you  in  the  dark,  or  kills 
you  by  a  slow  kind  of  poison — a  thousandth  part  of  an 
inch  at  a  time.     See    drawing.  Fig.   125,  showing  a  section 

*To  every  branch  in  an  iron  soil-pipe  there  are  three  joints  against  one  in  a 
lead  soil-pipe. 


Fig.  125. — Section 
of  a  "  Cement" 
Joint. 
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of  a  cement  joint.     The   arrows  show   the    evil    of  such    a 
jointing. 

But  supposing  a  stronger  pipe  is  used,  so  that  the  joints  Strong  iron 
can  be  caulked  in  lead.  This  simply  overcomes  the  difficulty  ^'^'^* 
of  jointing,  while  the  other  evils  remain.  It  involves  the 
expense  of  lead  without  securing  its  advantages,  for  the  cor- 
rosion, &c.,  referred  to  takes  place  as  before,  and  the  un- 
wholesomeness  is  quite  as  great.  Moreover,  when  a  leak 
occurs  in  iron  pipe,  it  cannot  be  soldered  as  in  lead,  and  there 
is  no  help  but  to  cut  it  out  bodily.  What  is  it  worth  as  old 
material  ?  Why,  hardly  sufficient  to  pay  for  taking  it  away. 
On  the  contrary,  lead  soil-pipe  can  be  repaired  when  a  leakage 
occurs,  and  when  no  longer  fit  for  its  original  purpose  it  can 
be  sold  for  about  half  its  original  cost. 

Lead  soil-pipe,  of  a  strength  equal  to  sheet-lead  8-lb.  to  Durability  of 
the  superficial  foot,  will  last  when  properly  fixed  for  a  cen-  ^  ^'^^' 
tury,  without  costing  a  penny  in  repairs  or  paint.  And  with 
good  flushing  valve  water-closets  upon  it,  it  will  not  have  a 
coating  of  excrementitious  matter  upon  it  one-eighth  of  an  inch 
thick  at  the  end  of  that  period.  To  make  some  alterations 
in  a  building,  a  piece  of  a  stack  of  4i-in.  soldered  seam  lead 
soil-pipe  had  to  be  cut  out  in  the  early  part  of  this  year.  The 
pipe  was  fixed  by  one  of  our  late  foremen  forty-eight  years 
ago,  and  when  it  was  cut  out  the  other  day  it  was  found  to 
be  quite  sound  and  good,  almost  as  perfect  as  when  it  was 
first  fixed.  And  though  four  much-used  water-closets  had 
been  upon  it,  there  was  not  a  coating  or  incrustation  upon 
its  inside  one-sixteenth  of  an  inch  thick. 

When  plumbers  are  not  skilled  in  pipe-bending  and  joint-  Cast-iron 

•    •         •  •  soil-pipe. 

wipmg  It  would  be  wise  to  use  cast-iron  soil-pipe.  But  such 
pipes  should  be  of  sufficient  strength  to  allow  the  joints  to  be 
caulked  in  with  lead,  i.e.,  water-main  or  "  underground  "  pipe'^ 
should  be  used.  The  joints  should  be  made  with  a  ring  or 
two  of  spun-yarn  rammed  into  the  socket  to  prevent  the 
molten  lead  from  running  inside  the  pipe,  and  then  molten 
soft  pig  lead  should  be  run  into  the  socket  for  a  depth  of  at 
least  2-inches — I  prefer  2|-inches — and  the   lead  should  be 

♦  See  table,  page  362. 
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well  caulked  into  the  jointing.  When  a  caulked  lead  joint 
is  found  to  be  defective,  it  is  generally  because  the  lead  has 
not  been  properly  caulked  in,  though  I  have 
often  seen  bad  jointings  through  insufficiency 
of  lead,  especially  in  cases  where  the  lead 
has  been  less  than  an  inch  deep.  See  B,  Fig. 
126,  showing  a  section  of  a  caulked  lead  joint. 
The  lead  is  not  shown  deep  enough  in  the 
drawing.  All  cast-iron  pipes,  soil-pipes, 
waste-pipes,  and  drains  should  be  well  coated 
with  Dr.  Angus  Smith's  solution,  or  some  other 
equally  good  coating,  to  protect  it  from  rust. 


Fig.  126. — Sec- 
tion of  a  Caulked 
Lead  Joint. 


Stoneware 
soil-pipe. 


Zinc  soil-pipe. 


The  man  who  would  now  fix  stoneware-pipe  for  soil-pipe 
inside  the  walls  of  a  dwelling-house — or  outside  either  nearer 
than  30  or  40  feet  to  a  window,  door,  or  opening  into  the 
house — would  show  his  special  fitness  for  being  placed  inside 
the  walls  of  Bedlam.  And  yet  I  have  come  across  several 
stacks  of  6-in.  stoneware  soil-pipe  during  the  last  few  years. 
Drain-pipes,  too,  have  been  built  in  the  walls  of  dining-rooms 
and  bed-rooms,  to  receive  the  discharges  from  water-closets 
on  the  upper  floors,  and  that  not  in  poor  cottages,  but  in 
mansions  costing  over  ;C30,ooo,  and  these  mansions  have  been 
built  within  the  last  twelve  years ! 

Zinc  soil-pipe  is  now  left  for  the  very  worst  kind  of  specu- 
lative builders  to  use  ;  not  that  they  are  fond  of  even  zinc,  for 
it  is  never  too  thin  for  their  purpose. 


Soil-pipes, 
inside  or 
outside. 


The  Positions  of  Soil-pipes. — When  the  plumbers  are 
skilled  in  fixing  soil-pipes,  in  making  bends  and  wiping  joints, 
and  where  honest  materials  are  used — that  is  good  strong 
lead-piping,  traps,  &;c.,  it  matters  little  whether  the  soil-pipe 
be  inside  or  outside  ;  but  where  the  builder  or  plumber  cannot 
be  depended  upon  to  use  honest  materials,  or  where  the  hand- 
worker is  not  skilled  in  his  trade,  I  would  insist  upon  the  soil- 
pipe  being  fixed  outside  the  external  walls  of  the  house  ;  and 
if  the  house  were  my  own  I  should  want  the  water-closets, 
traps,  and  all  their  belongings,  outside  as  well.     Having  gone 
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into  this  subject  somewhat  at  length  in  my  "  Lectures/'  I  give 
an  extract  here  : — 

"  I  would  not  pull  down  a  house  and  re-build  it  to  get  the  Outside, 
soil-pipes  in  it  outside  ;  but  wherever  it  is  at  all  practicable, 
and  in  all  new  houses,  I  would  insist  upon  the  soil-pipe  being 
fixed  outside,  unless  special  circumstances  called  them  inside, 
and  this  would,  no  doubt,  be  the  case  in  some  instances.  But  Frost, 
what  about  frost }  Well,  there  is  no  danger  of  that  if  you 
keep  the  water  out  of  it,  any  more  than  there  is  of  a  gas 
explosion  in  the  room  if  you  keep  the  gas  turned  off.  Allow 
a  faulty  pipe  or  gas-cock  to  leak  the  gas  into  a  room,  and  then 
come  into  it  with  a  lighted  candle,  and  where  are  you  .-'  I 
should  say  in  the  street — i.e.,  all  that  is  left  of  you.  Allow  the 
closet-valve  to  leak  water  into  an  outside  soil-pipe,  when  Jack 
Frost  is  on  the  alert  to  arrest  it,  and  where  is  it }  why,  im- 
prisoned in  the  pipe,  of  course.  But  keep  the  water  from 
leaking  into  the  pipe,  and  there  will  be  no  risk  of  freezing. 
There  is  also  much  less  risk  of  freezing  when  the  discharging 
ends  of  such  pipes  are  carried  down  below  the  ground  level, 
out  of  the  way  of  the  cold  sweeping  winds,  as  shown  in 
Fig.  66,  for  when  the  ends  of  such  pipes  are  more  exposed, 
the  wind  catches  the  dropping  water  and  freezes  it  until  it 
has  completely  corked  up  the  end  of  the  pipe,  and  then  in 
time  the  whole  of  the  piping  becomes  a  block  of  ice. 

"  It  is  also  an  evil  to  take  rain-water  into  soil-pipes,  especi-   Rain-water 
ally  outside  pipes,  for  it  often  happens  that   the  sun   melts  a  pipes, 
little  snow  near  the  head  of  a  rain-water  pipe,  and  this  snow- 
water trickles  down  the  pipe,  where  it  soon  freezes  and  stops 
up  the  soil-pipe. 

"  In   the  sharpest  frost  in  this  country  there   is   not  the  Pipes 
smallest  fear  of  the  legitimate  use  of  a  water-closet  ever  stop-  "* 

ping  up  an  outside  soil-pipe  with  ice.  The  discharges  through 
such  a  piping  are  too  quick  for  freezing.  When  soil-pipes  are 
fixed  outside,  in  bleak  positions,  however,  I  prefer  them  to  be 
put  into  chases,  with  iron-plates  in  front  of  them  to  look  like 
iron  rain-water  pipes,  for  better  protection. 

"  I  have  had  our  books  looked  through,  and  find  that  in  the 
three  years  preceding  the  year  1881  we  fixed  just  130  stacks 
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of  soil-pipe  oJitside  (or  a  total  length  of  about  5,000  ft.), 
and  I  have  not  heard  of  one  of  them  being  frozen.  It  is 
really  a  question  of  good  supply-valves  to  the  W.C.'s,  and  if 
these  are  looked  after,  there  is  no  danger  from  frost.  I  have 
a  stack  of  soil-pipe  outside  my  own  house,  which  faces  north- 
east, and  though  the  closet-valves  upon  it  have  not  been 
touched  for  four  or  five  years,  there  has  never  been  the 
smallest  inconvenience  from  frost,  or  any  other  thing,  and  the 
pipe  is  open  to  the  atmosphere  both  at  the  top  and  bottom. 

"The  effect  of  frosty  weather  upon  outside  soil-pipes — when 
no  water  is  allowed  to  leak  into  them — is  not  so  damaging  as 
the  action  of  the  sun  upon  them  when  they  are  fixed  in  certain 
positions  ;  for  they  would  often  be  exposed  to  the  direct  rays  of 
the  Sim  for  many  Jioiirs  together,  and  the  effect  of  this  would  be 
to  stretch  the  lead  pipe  between  the  ' tacks',  and  this  stretching 
would  go  on  from  year  to  year  bending  the  pipe  out  of  its  ti'ue 
vertical  line,  and  perhaps  breaking  it.*'  Where  'slip-joints* 
can  be  used,  such  lead  pipes,  when  they  are  properly  ventilated 
to  prevent  the  action  of  gases  upon  them,  will  last  for  cen- 
turies ;  but  where  the  joints  must  be  soldered,  to  prevent  soil- 
pipe  air  escaping  through  them  into  the  windows  of  the  house, 
&c.,  such  pipes  should  be  kept  in  an  angle,  or  placed  where 
they  are  likely  to  be  most  screened  from  the  rays  of  the 
summer's  sun. 
Air-currents  "  There  is  another  important  reason  for  keeping  soil-pipes 

in  soil-pipes.      Q^^  Q^  j.|^g  ^^^^  ^^j.  ^j^g  ^jj.  jj^  s^Q\y  pipes  would  get  so  rarefied 

that  the  air-currents  through  them  (where  they  are  ventilated 
at  top  to  bottom)  would  be  so  great  that  the  excrcmental  dis- 
charges would  partially  dry  upon  the  pipe,  especially  when 
the  water-closets  were  used  with  little  water.  When  soil-pipes 
are  exposed  to  the  sun  in  the  way  we  have  just  been  consider- 
ing, they  not  only  get  warm,  but  they  get  quite  hot,  and  un- 
less a  body  of  water  is  sent  through  them  by  pulling  the 
closet-handle  before  using  the  closet  (a  good  thing  always),  a 
portion   of  the  discharge  would  be  likely  to  dry  upon   the 

*  The  durability  of  a  soil-pipe  fixed  externally,  and  exposed  to  the  rays  of  the 
sun,  would  be  nothing  like  so  great  as  a  soil-pipe  fixed  inside  a  iiouse,  or  where 
the  sun  could  not  reach  it. 
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piping-,  wliich  may  be  a  long  length,  and  foul  it.  This  argu- 
ment tolls  also  against  inside  soil-pipes,  though  not  with  equal 
force,  for  though  soil-pipes  fixed  inside  a  house  would  gene- 
rally have  greater  currents  of  air  through  them  than  soil-pipes 
fixed  outside  (on  account  of  the  warmth  of  the  house)  they 
would  never  get  so  hot  as  soil-pipes  exposed  to  the  sun.  But 
all  that  is  wanted  in  outside  soil-pipes  is  to  keep  them  out  of 
the  full  power  of  the  sun's  rays  ;  for  good  air-currents — with 
efficient  ventilation — can  be  made  to  pass  through  soil-pipes 
though  fixed  in  the  coldest  quarters — at  any  rate  sufficient  to 
aerate  them. 

"  The  risk  of  getting  soil-pipe  air  into  a  house  is  so  mini-  Soil-pipe  ait 
mised  by  fixing  soil-pipes  outside,  that  it  is  worth  running  the 
small  chance  of  freezing  from  a  leaky  valve  ;  which  casualty 
ought  never  to  be  allowed  to  remain  for  a  single  day,  winter 
or  summer  ;  for  dribbling  waters  will  not  cleanse  a  pipe, 
though  they  may  drain  a  reservoir  and  prevent  proper  flushing 
when  needed. 

"  When  the  soil-pipe  is  kept  outside  the  house  there  is  no 

risk  of  the  air  in  it  leaking  into  the  house,  either  through  a 

nail-hole — made  in  the  pipe  by  accident  ;  a  defective  jointing 

— when  fixed    by  an  unskilled  man ;    or  from  decay  of  the 

pipe  through  old  age." 

Lead  soil-pipe  made  of  sheet-lead,  and  properly  soldered,   Soldered 

■^       ^        -^  seam  pipe. 

will  last  for  a  very  long  period.  I  have  seen  such  pipes  in 
very  good  condition  after  they  have  been  in  use  three-quarters 
of  a  century;  but,  unfortunately,  the  seams  cannot  always  be  Pipes  without 
relied  upon,  especially  when  the  pipe  has  been  made  by  a 
careless  or  unskilled  plumber.  Soil-pipes  made  by  hydraulic 
pressure  should  therefore  always  be  used,  but  care  should  be 
taken  that  such  pipes  are  of  an  even  substance  all  round ;  for  a 
large  amount  of  such  piping  is  sent  out  by  some  manufacturers 
of  a  very  uneven  substance,  being  much  thicker  on  one  side 
than  on  the  other,  and  the  strength  of  a  pipe,  as  of  a  chain,  is 
only  equal  to  its  weakest  part.  Drawn  lead-pipe  of  any  size 
and  substance  can  be  had  of  a  perfectly  even  thickness  all 
over,  and  this  should  be  insisted  upon,  especially  with  funnel- 
pipes. 


156 


THE   PLUMBER   AND   SANITARY  HOUSES. 


Strength  of 
pipe. 


Soil-pipes  in 
chases. 


All  lead  soil-pipe  for  fixing  inside,  as  well  as  the  branches 
coming  into  a  house  from  outside  soil-pipes,  should  be  strong, 
and  never  of  less  substance  than  7-lb.  to  the  siiperficial  foot ; 
but  where  cost  is  not  the  first  consideration,  and  durability  is 
required,  the  strength  should  be  increased  to  8-lb.  In  some 
cases  it  may  be  desirable  to  fix  lo-lb.  lead  soil-pipe.  I  have 
directed  a  large  quantity  of  such  piping  to  be  fixed  under 
certain  circumstances. 

Where  practicable,  proper  chases  should  be  provided  in 
building  the  walls  to  receive  all  soil-pipes  when  fixed  inside 
the  house,  for  there  is  no  better  way  of  fixing  funnel-pipes 


Fig.  127. — Section  of  a  Block-joint. 


than  on  "  blocks  ; "  but  this  can  only  be  properly  done  when 
the  pipes  are  fixed  in  chases. 
Blocks.  These  blocks  can  be  made  of  wood   or  stone,  but   the 

former  is  the  cheaper,  and  is  all  that  is  necessary  ;  they  should 
be  let  into  the  wall  at  two  opposite  sides,  the  right  hand  and 
the  left  looking  at  the  pipe,  and  they  should  be  2|-in.  or  3-in. 
thick,  according  to  the  weight  of  the  pipe  to  be  fixed  upon 
them. 

A  block  every  10  feet — which  is  the  length  of  lead  "  funnel- 
pipes  "  made  by  hydraulic  pressure  in  London — may  be  all 
that  is  necessary  for  air-pipes,  but  for  soil  and  waste  pipes 
there  should  always  be  a  supporting-block  in  the  centre — i.e.^ 
a  lead  flange  soldered  to  the  pipe,  and  made  to  rest  on  a  wood 
block  similar  to  the  block-joints  ;  or  a  lead  tack  should  be 
soldered  to  the  pipe,  about  midway  between  the  block-joints, 
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as  an  additional  support,  or  the  pipe  will  be  liable  to  "  bag 
out,"  and  break  away  at  the  joints.  All  funnel-pipes,  air,  soil, 
or  waste,  between  3-in.  and  6-in.  diameter,  should  have  this 
supporting-block  in  the  centre,  regardless  of  the  substance  of 
the  pipe. 

A  section  of  the  usual  way  of  making  a  block-joint  is  Block  joints, 
shown  in  Fig.  127.    The  top  of  the  block  is  rounded  off  where 
the  pipe  passes  through,  and  the  end  of  the  pipe  is  rounded 
back  upon  it,  with  a  lead  flange  underneath,  and  the  two  pipes 
are  then  soldered  together  as  shown  in  the  diagram.     It  takes 
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Fig.  12S. — Section  of  a  Block -joint  in  silu. 


more  solder  this  way  than  if  the  pipes  were  tafted  back  with 

a  square  edge,  i.e.,  at  right  angles,  upon  a  flat  block,  as  is  done 

by  some  plumbers,  but  in  such  cases  the  lower  pipe  is  very 

liable  to  break  away  at  the  taft. 

A  stronger  way  still  of  making  a  block-joint  is  shown  in 

Fig.  128,  for  in  this  case  the  solder  is  united  to  the  end  of  the 

lower  soil-pipe  on  both   sides,  as  shown  at  P.     The  pipe  is 

shown  in  situ  : — M  is  the  chase,  Q  is  the  wood-block,  F  is   a 

lead  flange,  P  the  solder,  and   M^  shows  the  wall  cut  away  for 

the  plumber  to  get  his  hands  round  the  pipes  to  make  the 

joint. 

But  the  plumber  rarely  finds  that  chases  have  been  left  for  Soil-pipes  on 

-        face  of  wall, 
his  pipes,  and  so  inside  as  well  as  outside  the  house  he  has  to  fix 

his  soil-pipe  on  the  face  of  the  wall.     There  is  no  difficulty  in 
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this,  nor  is  there  any  objection  ;  on  the  contrary,  in  most  cases 
it  is  the  preferable  mode  of  fixing  pipes.  But  when  the  pipes 
are  so  fixed,  there  should  never  be  less  than  three  9-in.  or 
lO-in.  tacks  of   7-lb.  or  8-lb.  lead  soldered    to  every   lo-feet 


O    !rr 


)m 


Fig.  129. — Pair  of  Tacks  soldered  to  a  Pipe         Fig.    130. — Single  Tack  soldered 
— back  view.  to  a  Pipe — front  view. 

length  of  pipe,  as  shown  in  Fig.  7,  Plate  XII.  And  where 
soil-pipes  of  larger  size  than  4'in.,  or  heavier  than  8-lb.  lead, 
are  fixed,  four  tacks  should  be  soldered  to  every  lo-ft.  length, 
as  shown  in  Fig.  6,  Plate  XII.  In  scamping  works  one  often 
comes  across  stacks  of  soil-pipe  with  only  two  tacks 
to  every  ten  feet,  and  in  some  cases  I  have  seen 
a  long  stack  of  soil-pipe  hanging  on  to  a  few  tacks, 
fixed  ten  feet  away  from  each  other.  If  a  man 
can  save  two  tacks  on  every  ten  feet  length  of 
piping,  he  "  pockets"  at  the  rate  of  from  4d.  to  6d. 
per  foot  run,  and  to  do  this  some  men  will  "  tack 
about "  a  good  bit.  A  plan  showing  double-tacks 
soldered  to  a  soil-pipe  is  given  in  the  drawing 
Fig.  5,  Plate  XII.  Three  wall-hooks  should  be 
fixed  in  every  tack,  as  shown  in  dotted  lines  in 
Fig.  4.  A  back  view  of  a  pair  of  tacks  soldered 
to  a  soil-pipe  is  given  in  the  wood-cut  Fig.  129.  When  a  soil- 
pipe  is  fixed  on  the  face  of  a  wall,  wiped  joints  can  be  made, 
as  shown  in  Fig.  131,  or  for  neatness  astragal  jointings  and 
tacks  can  be  fixed,  as  shown  in  drawing  Fig.  132.  The 
joint  should  be  strongly  made  with  fine  solder,  as  shown 
at  A.     The  tacks  are  soldered  to  the  pipe  in  the  usual  way, 
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and  to  make  them  ornamental  a  device  (which  can  be  varied) 
is  cut  out  of  the  centre  part,  and  dots  are  bossed  up  over  the 
heads  of  the  nails  as  shown  at  D,  Part  of  one  of  the  tacks,  G, 
is  unfolded  to  show  the  nails,  E.  Another  astragal  jointing, 
with  tacks,  &c.,  is  shown  in  the  drawing  Fig.  4,  Plate  XII. 


Fig.  132. — View  of  a  soldered  joint,  with  Astragals  and  Tacks 


References  to  Drawings  on  Plate  XII. 
Plate  XII.  shows  several  ways  of  fixing  lead  soil  and  ventilating  pipes, 
also  lead  heads  for  masking  pipes  where  they  bend  through  a  wall  to  avoid 
going  over  a  parapet,  &c.,  &C. 

Fig.  I. — Section  showing  the  soil-pipe  continued  up  to  the  highest  point 
of  roof  for  ventilation,  with  a  lead  head  to  mask  the  pipe  inhere 
it  turns  thi'oiigh  the  "wall. 
„  2C. — Elevation  showing  lead  soil  or  ventilating  pipe  fixed  with  tacks 
and  astragals  J  also  a  lead  pipe-head  to  mask  the  pipe  where 
it  turns  through  the  wall. 
„     2A  and  2B. — Lead  pipe-heads  for  7nasking  soil  or  ventilating  pipes 

where  they  bend  into  a  wall. 
„     3. — Section  through  the  astragals  a.r)6.  Jointing  of  pipes. 
„     4. — Elevation  of  ditto,  and  of  the  tacks. 
„     5. — Plan  showing  tacks  (of  7-lb.  lead)  soldered  to  pipe  and  folded 

back  to  protect  the  heads  of  the  wall-hooks. 
,,     6. — Elevation  of  a  lead  soil-pipe  with  li'iped  sold&red  joints,  and  four 

lo-in.  tacks  (of  7-lb.  lead)  soldered  to  every  10  feet  length. 
,,     7. — Ditto,  but  with  three  tacks  to  every  10  feet  length. 
„     8. — Elevation  and  Section  of  a  iviped  soldered  joint   (Plumber's 
joint)  ;  the  joint  is  made  long  to  strengthen  the  pipe,  as  well 
as  to  give  it  a  better  appearance. 
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THE  VENTILATION   OF   SOIL-PIPES. 

Ventilation.  "Ventilate!    ventilate!    ventilate!"    should  be  the  cry  of 

all  occupiers  and  builders  of  houses.  As  I  have  said  else- 
where, "Air-pipes  were  first  fixed  on  the  tops  of  soil-pipes 
about  sixty  or  seventy  years  ago,  except  where  such  pipes 
received  rain-water  pipes,  when  they  would  probably  be  of 
one  size  throughout.  It  is  quite  possible  to  find  soil-pipes 
fixed  within  the  last  few  years  ivithoiit  any  air-pipes,  but  in 
good  plumbing  jobs  air-pipes  were  fixed  from  the  top  of  the 
soil-pipes  at  least  40  years  ago.  The  sizes  of  such  air-pipes 
varied  according  to  the  different  ideas  of  the  value  of  such 
pipes.  Some  fixed  (and  such  pipes  are  fixed  even  now)  ^-in. 
and  some  2-in.,  but  I  should  say  the  average  size  from  15  to 
30  years  ago  was  i^-in. 

Pipes  full-size.  In  1865,  I  directed  several  stacks  of  soil-pipes  in   a  large 

building  in  the  city  to  go  up  through  the  roof  full  size,  and 
since  that  time  many  stacks  have  been  similarly  treated,  but 
it  is  only  within  the  last  ten  years  that  this  practice  has  be- 
come general.  It  has  now  become  a  si7ie  qua  non  with  sani- 
tarians that  all  soil-pipes  shall  be  carried  up  full  size  for 
ventilation.  But  however  large  an  air-pipe  may  be  on  the 
top  of  a  soil-pipe,  there  is  no  ventilation  of  the  soil-pipe 
itself  unless  it  is  open  to  the  air  at  the  bottom,  or  unless  it 
has  foot-ventilation  ;  i.e.,  to  properly  ventilate  a  soil-pipe,  or 
waste-pipe,  it  must  be  open  to  the  atmosphere,  either  directly 
or  indirectly,  at  both  ends.  There  must  be  a  means  of  ingress 
as  well  as  egress,  if  the  air  in  the  pipe  is  to  be  changed. 

Expenments  As  many  people  doubt  the  necessity  of  this  second  pipe,  or 

foot  ventilation,  I  will  give  here  the  results  of  two  experiments 
made  a  short  time  ago.  The  spiral  piping  shown  in  the  drawing 
Fig.  6,  p.  29,  was  filled  with  gas.  A  stop-cock  was  fixed  at 
L  and  E  to  exclude  the  atmosphere.  The  stop-cock  L  was 
opened  and  a  light  applied  to  it,  but  the  small  jet  of  gas  did  not 
burn  for  more  than  a  second  or  two.  The  stop-cock  L  was  then 
taken  off,  and  the  "pipe  opened  full  bore,  but  still  there  was 
no  flame.     A  gimlet-hole  was  then  made  in  the  piping  at  F 
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— giving  it  "  foot-ventilation  " — and  a  good  flame  was  at  once 
obtained  ;  and  this  flame  continued  so  long  as  the  hole  at  F 
was  left  open,  but  directly  the  finger  was  placed  over  the  hole 
the  gas  went  out.  On  removing  the  finger  the  flame  could  be 
rekindled  instantly. 

I  then  made  a  more  practical  experiment,  and  had  a  stack 
of  3^;-in.  lead  soil-pipe  fixed  vertically.  This  pipe  was  just 
30  feet  long,  and  was  sealed  over  at  the  bottom  end.  Con- 
nected to  this  soil-pipe,  close  to  the  bottom,  was  a  60-ft. 
length  of  inch  lead  piping  to  give  it  "  foot-ventilation." 
The  soil-pipe  was  then  filled  with  gas.  With  the  foot-venti- 
lation shut  off,  by  corking  up  the  end  of  the  6o-feet  length  of 
piping,  the  gas  would  not  kindle  into  a  flame  at  the  top  of 
the  soil-pipe  after  the  first  second  or  two,  though  the  pipe  was 
open  full-bore,  but  on  removing  the  cork  from  the  end  of  the 
foot-ventilating-pipe,  though  60  feet  away  from  the  soil-pipe, 
the  gas  flared  up  to  a  great  height.  The  flame,  or  jet,  as 
well  as  the  smell  of  gas,  depended  entirely  upon  whether  the 
foot-ventilating-pipe  was  shut  or  open. 

All  soil-pipes  should  therefore  have  their  discharging  ends  Soil-pipe 

•  11-1  1-  •     *i      "P^"  ^"^  ''^^ 

exposed  to  the  atmosphere,  either  directly,  as  shown  in  tne  atmosphere. 

drawings,  Plates  IX.  and  X.,  and  also  in  Figs.  64  and  65,  or 

indirectly,    by    an    air-induct    pipe,    i.e.,    foot-ventilation,    as 

shown  in  Plate  XV.,  at  z,  except  where   the   soil-pipe   has 

to  be  made  an  upcast  pipe,  to  ventilate  its  own    piece  of 

drain.     (See  "  Disconnection  "  of  Soil-pipes,  p.  164.) 

To  get  a  good  current  of  air  through  the  soil-pipe,  to  air-  Air-cleansing 
cleanse  it,  the  ventilating  pipe  should  be  the  same  size  as  the 
soil-pipe,  and  to  prevent  any  air  coming  out  of  such  pipes 
from  entering  the  house,  the  pipe  should  be  carried  up  well 
above  all  windows  and  openings  to  the  house.  The  straighter 
such  pipes  are  kept  the  better,  but  it  is  better  that  they  should 
follow  the  lines  of  the  roof  rather,  than  disfigure  the  building 
in  any  way,  for  a  few  bends  in  such  pipes  make  but  little  dif- 
ference, as  I  have  often  proved  with  an  anemometer. 

As  the  ventilating-pipe  of  the  soil-pipe  is  in  all  good  sani- 
tary plumbing  the  means  adopted  for  giving  air  to  the  traps 
branched    into  the  soil-pipe  to  prevent  their  syphonage,  the 
L 
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Ignorance  in 
determining 
air-pipes. 


sooner  such  pipes  are  made  to  reach  the  atmosphere  the 
greater  will  be  their  value  for  such  purposes.  (See  Trap- 
syphonage,  pp.  102 — 138.) 

The   ignorance  displayed    in    assigning   the  positions   of 

ventilating-pipe  terminals  is 
most  deplorable.  Venti- 
lating-pipes  to  waste-pipes, 
soil-pipes,  and  drains  are 
terminated  in  such  ill-con- 
sidered positions  that  the  air 
emitted  from  them  often 
enters  the  house,  through  an 
open  window,  skylight,  dor- 
mer, or  some  other  opening. 
And  it  is  common  to  find 
such  pipes  in  close  proximity 
to  drinking-water  cisterns. 

Many  cases  might  be 
given  of  serious  consequences 
resulting  from  such  careless 
modes  of  fixing  such  pipes, 
but  I  will  simply  give  one 
instance.  We  had  to  make 
an  examination  of  a  house  a 
little  while  ago,  where  three 
children  had  suffered  from 
diphtheria.  The  children 
had  slept  in  the  bed-room 
shown  in  the  drawing,  Fig. 
133,  over  the  head  of  the 
soil-pipe  marked  F.  This 
soil-pipe,  D,  was  situated  at  the  head  of  the  drain,  which 
ran  through  the  house,  and  ventilated  it.  Some  peppermint 
was  put  into  the  drain  at  some  considerable  distance  from 
the  soil-pipe  head,  but  the  smell  of  peppermint  was  soon 
noticed  very  strongly  in  the  bedroom  where  the  children 
had  slept.  It  would  need  no  experiment  to  a  sanitarian 
to    show   that   illnesses    would    be   likely  to   aiise    from    an 


Fig.  1 


-"  Sewer-air"  feeding  the 
fires,  etc. 
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upcast  pipe  from  a  drain  terminated  as  shown  at  F,  in  the 
drawing;  but  it  was  necessary  to  convince  the  owner  of  the 
house.  The  soil-pipe  was  composed  of  lead  and  cast-iron 
pipe,  and  the  smell  of  peppermint  could  be  detected  at 
each  of  its  "  cement  "  jointings.  (See  Ventilation  of  Drains, 
pp.  284 — 292.) 

As  I  have  said  elsewhere,  "  I  know  of  cases  where  venti- 
lating-pipes  from  soil-pipes  have  terminated  at  such  ill-con- 
sidered points  that  the  bad  air  from  them  has  been  blown 
down  the  chimneys  into  the  rooms  of  the  house.  How  often  as 
one  rides  about  London  and  through  our  modern  country  towns 
can  such  pipes  be  seen,  stopping  just  under  a  cornice,  where 
there  is  no  wind  to  blow  away  the  bad  air  emitted  from  them  ; 
or  they  are  just  bent  up  over  the  eaves'  guttering,  where  the 
air  escaping  from  them  can  easily  get  into  the  house  between 
the  slates  or  eaves  ;  or  they  are  carried  up  to  the  ridge  of  the 
roof  and  terminated  within  a  foot  or  two  of  some  skylight ; 
or  they  are  taken  up  the  face  of  a  dormer  and  left  standing 
a  foot  above  its  doorway  or  window."  (See  Ventilation  of 
Drains,  pp.  284 — 292.) 

It  is  a  great  disfigurement  to  abuilding  with  a  good  elevation  Pipes 
to  see  a  ventilatmg  pipe  crawlmg  round  over  a  parapet  buildin"5. 
and  up  over  a  roof.  In  such  cases  I  can  see  no  danger  in 
carrying  such  pipes  through  the  wall  and  up  inside  the  roof, 
as  shown  in  the  drawing.  Fig.  i,  Plate  XII.,  facing  page  158. 
But  when  this  is  done  the  pipe  should  be  of  lead,  and  the 
thickness  should  not  be  less  than  i^-'\Vi.,  i.e.,  7-lb.  lead.  For 
greater  safety  the  pipe  could  be  lathed  and  plastered  over,  as 
shown  in  the  drawing.  \\'here  such  pipes  turn  in  through  the 
wall  they  should  be  masked  over  with  a  "false"  lead  head, 
for  the  sake  of  appearance,  as  shown  in  section,  Fig.  I,  and 
in  elevation.  Figs.  2A,  2B,  and  2C,  Plate  XII. 

To  prevent  a  blow-down,  and  also  to  increase  the  upcast 
of  air  in  a  soil-pipe,  an  efficient  cowl  should  be  fixed  on  the 
top  of  the  ventilating-pipe,  especially  where  the  '*  disconnec- 
tion "  of  the   soil-pipe    from    the    drain    is    made    near    an 
L   2 
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opening  into  the  house.  (See  the  merits  of  various  cowls, 
Chapter  XXIII.) 

"disconnection"  of  soil-pipes  from  drains. 

All  soil-pipes  where  practicable  should  be  "  disconnected  " 
from  the  drain  to  prevent  them  from  becoming  conductors  of 
drain-air  into  the  house.  There  is  no  reason  why  such  pipes 
should  not  discharge  with  open  ends  into  proper  drain-inter- 
cepting traps  * — similar  to  waste-pipes — as  shown  in  the 
drawings,  Plates  IX.  and  X.  It  may  encourage  many  to  fix 
soil-pipes  with  open  ends  to  know  that  a  very  large  number 
of  such  open-ended  pipes  and  such  open  traps  have  been 
fixed,  as  shown  in  the  drawings,  Figs.  65  and  66,  in  very 
important  places  with  great  success. 
Fxperience  About  four  or  five  years  ago  I  had  two  stacks  of  soil- 

with  open  .-..,, 

pipes.  pipes  fixed  with  a  large  number  of  valve-closets  upon  each, 

and  they  were  made  to  discharge  with  open  ends  into  open 
traps  as  shown  in  the  drawing,  Plate  IX.  But  as  the  gratings 
over  the  tops  of  the  drain  "  disconnecting  "  traps  were  right 
in  the  footway  of  a  narrow  public  thoroughfare,  and  as  the 
parties  chiefly  concerned  in  the  erection  of  the  building  would 
have  been  too  nervous  to  have"  sanctioned  any  such  open 
ventilation,  nothing  was  said  about  the  arrangement  of  such 
ventilating  traps,  and  the  gratings  were  supposed  by  all  con- 
cerned, except  myself,  to  be  simply  covering  the  ends  of 
rain-water  pipes.  As  a  proof  of  the  safety  of  such  an  arrange- 
ment, it  may  be  mentioned  that  though  the  closets  upon  each 
of  the  two  stacks  of  pipes  just  referred  to  have  been  in  great 
use  for  more  than  four  years  ;  though  thousands  of  people 
have  walked  over  the  gratings  ;  and  though  ofiice  windows 
are  within  8  feet  or  10  feet  of  them,  no  one  has  ever  noticed 
the  slightest  disagreeable  smell  from  the  arrangement.  When- 
ever I  have  examined  these  intercepting  traps,  they  have 
been  found  quite  free  from  any  offensive  odour,  and  the 
atmosphere  has  been  passing  freely  into  the  discharging  end 
of  the  soil-pipe  at  this  point,  and  not  out  of  it. 

*  See  Figs.  64 — 66,  pp.  74-76. 
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The  mouth  of  an  induct-pipe,  the  foot-ventilation  of  a 
stack  of  soil-pipe  much  used  in  my  factory,  has  been  within 
30  feet  of  my  office  window  for  nearly  two  years,  without  being 
in  the  slightest  degree  offensive.  The  current  of  air  passing 
into  such  pipes,  when  there  is  a  good  cowl  on  the  top  of  the 
ventilating-pipe,  often  exceeds  lOO  feet  linear  per  minute,  as 
registered  by  an  anemometer. 

Care  must  be  taken  in  fixing  such  open  traps,  for  when  Care  in  fixing 
currents  of  air  can  blow  over  them,  as  when  fixed  in  a  pas-  °^^"  ''^^*' 
sage-way,  the  soil-pipe  air  will  be  drawn  oiit  through  them — 
i.e.,  the  atmospheric  pressure  will  be  removed  from  the  dis- 
charging end  of  the  soil-pipe  by  the  wind  blowing  over  the 
open  top  of  the  trap,  and  a  blow-dozun  will  take  place  in  the 
soil-pipe,  as  explained  elsewhere. 

When  soil-pipes  discharge  themselves  into  a  drain  imme-  Soil-pipes 
diately  under  a  window,  or  close  to  a  porch  or  doorway,  in<T-piaces. " 
where  any  of  the  occupants  of  the  house  are  likely  to  stand 
about,  or  perhaps  sit  down  for  a  httle  time,  it  is  better  to  fix 
another  kind  of  trap,^  as  shown  in  Fig.  7,  Plate  XXIV.,  with 
the  mouth  of  the  air  induct-pipe  removed  some  little  distance 
away,  as  shown  at  E  on  the  same  plate,  so  that  the  vitiated 
air  driven  out  by  the  discharges  through  the  soil-pipe  may 
not  come  out  where  it  can  give  offence. 

If  there  are  no  windows  or  doors  near,  the  foot-ventilating 
pipe  need  only  be  taken  a  foot  or  two  above  the  connection 
with  the  soil-pipe,  with  the  end  enlat'ged,  and  grated  with 
copper  wire^  to  prevent  birds  building  in  it.  Then  the  air  can 
escape  out  through,  or  pass  into  it,  according  to  the  needs  of 
the  soil-pipe.  If  there  is  much  traffic  near  this  induct-pipe, 
it  should  be  taken  up  15  ft.  or  more  above  the  ground-level, 
so  as  to  prevent  any  one  inhaling  the  air  which  would  be  sent 
out  through  this  pipe  when  any  of  the  water-closets  were  in 
action. 

But  this  method   is   sometimes  impracticable,  except  in 

country  houses,  where  there  is  ample  space.     In  towns  and 

cities,  where  the  houses  not  only  elbow  each  other,  but  keep 

one  another  upright  by  leaning  against  each  other,  it  is  im- 

*  See  Figs.  72 — 77. 
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Induct -pipes 
with  mica- 
valves. 


possible  to  stick  out  a  pipe  from  one  house  without  sticking 
it  into  the  side  of  another.  In  such  circumstances  another 
plan  must  be  adopted.  Take  a  2-in.  or  3-in.  lead  pipe  from 
the  foot  of  the  soil-pipe,  or  into  the  side  of  the  soil-pipe  traps, 
at  D  or  F,  Fig.  65,  and  continue  it  up  outside  the  house, 
and  terminate  it  in  the  open  air  at  the  most  convenient  place 
farthest  away  from  openings  into  the  house. 

When  no  convenient  place  can  be  found  for  leaving  the 
mouth  of  the  induct-pipe  open  to  the  atmosphere,  a  mica-valve 
can  be  fixed  over  it,  as  shown  at  Y,  Fig.  "j"^,  and  also  as 
shown  on  Plate  XV.,  facing  p.  200. 


Fig.  134. — View  of  "  Mica-valve" — 
Vertical. 


Fig.  135. — View  of  "  Mica-valve  "- 
Horizontal. 


Fig.  134  shows  a  perspective  viczu  of  a  ^^  mica-valve"  for 
fixing  on  the  top  of  a  ^^r/z'm/ induct-pipe,  and  Fig.  135  shows 
a  view  of  one  for  fixing  on  the  end  of  a  horizontal  air  induct- 
pipe.  They  are  made  in  various  sizes,  to  fit  pipes  from  2-in. 
to  4-in.  diameter. 

These  mica-valves  are  encased  in  strong  zinc,  but  of  course 
they  can  be  made  with  any  other  material — in  copper,  or 
stoneware,  to  suit  circumstances.  The  mica-flap  is  protected 
by  a  movable  wire  guard,  as  shown  in  the  cuts. 

When  these  mica-valves  are  fixed  on  the  tops  of  the 
induct-pipes  to  soil-pipes,  drains,  &c.,  directly  any  discharge 
is  sent  into  the  soil-pipe,  the  mica-flap  is  closed  by  the  pres- 
sure of  the  soil-pipe  air  behind  it,  and  the  air  driven  down  by 
the  discharges  is  made  to  escape  through  the  air  escape-pipe 
of  the  traps  ;  or,  when  no  such  air  escape-pipe  exists,  then 
the    air   is   compressed    into   the   induct-pipe,   except   what 
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escapes  back  into  tlie  soil-pipe  throut^^h  the  discharges.  Im- 
mediately the  discharge  has  passed  out  of  the  soil-pipe,  the 
compressed  air  in  the  induct-pipe  rebounds  back  into  the  soil- 
pipe,  and  the  upcast  of  air  goes  on  again — the  atmospheric 
air  passing  freely  through  the  mica-valve. 

The  Author  claims  to  be  the  first  to  use  mica-valves  for 
such  purposes  as  just  explained,  and  believes  he  can  prove 
this  by  the  date  of  his  design  when  he  had  the  first  one  made. 
Large  numbers  of  these  valves  have  been  fixed  during  the 
last  seven  or  eiijht  vears  with  great  success. 


CHAPTER    XT. 


WATER-CLOSET   ROOMS   AND   WATER-CLOSET   SEATS. 


Light  and 
Air. 


Positions  of 
w.c.'s. 


L'')ftj'  closets. 


The  rooms  in  which  water-closet  apparatus  are  fixed — Light  and  air — Rooms 
lofty — Ventilation  of  w.c.  rooms — Walls  and  floors  tiled — Water-closet 
apparatus  isolated  from  the  walls — A  dangerous  water-closet — "Sanitas" 
water-closet  enclosure — Water-closet  seats. 

The  Rooms  in  which  Water-closets  are  Fixed. ^ — Before 
entering  upon  the  subject  of  water-closet  apparatus,  it  is 
worth  while  to  see  that  proper  rooms  are  selected  or  built  for 
such  apparatus.  No  water-closet  should  be  fitted  up  in  a 
room  which  cannot  be  well  lighted  and  ventilated,  i.e.,  all 
water-closet  rooms  should  be  built  outside  the  main  walls  of 
the  house,  or  should  have  an  external  wall  for  one  of  its 
sides,  so  that  a  large  window  may  be  put  into  it  for  light  and 
air. 

The  farther  water-closets  are  kept  away  from  bedrooms 
and  living-rooms  the  better,  and  to  fix  a  servants'  water- 
closet  near  a  larder  may  be  a  good  thing  for  giving  the 
game  a  tainted  taste,  but  it  is  a  bad  way  of  seasoning  it. 
Water-closets  for  servants  should  be  made  as  wholesome  as 
any  other  water-closet,  to  encourage  habits  of  cleanliness,  if 
for  no  other  reason,  and  they  should  never  be  placed  near  a 
larder,  but  if  at  all  practicable  should  be  kept  outside  the 
house. 

The  room  should  be  lofty  to  give  good  space  for  the 
effluvia  to  ascend  well  above  the  breathing  point  of  the 
person  using  the  water-closet,  and  where  the  window  is  the 
chief  means  for  changing  the  air  in  the  closet  it  should  be 
carried  close  up  to  the  ceiling.      The  doorway  to  the  W.C. 


*  See  General  Arrangements,  p.  139. 
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should    be   kept    low,    and    the   door    made   as    air-tight    as 
possible,  to  prevent  the  effluvia  coming  into  the  house. 

Every  water-closet  room  should  be  ventilated.  A  zinc  Ventilation  of 
tube,  9-in.  by  3-in.,  or  6-in.  by  3- in.,  should  be  fixed  from  the  ^^'^^^'-'^I'^^'^t^- 
face  of  the  external  wall  to  some  convenient  place  inside  the 
room — near  the  door,  and  only  a  few  inches  above  the  floor 
by  preference  for  changing  the  whole  of  the  air  in  the  room. 
An  air-brick  can  be  built  in  the  wall  over  the  mouth  of  this 
tubing,  and  a  brass  hit-and-miss  grating  can  be  fixed  in  the 
skirting  for  closing  the  pipe  when  necessary,  though  it  is 
better  always  left  open.  (See  Plate  XIII.  showing  air- 
inlet  tubes  to  w.c.'s,  Ai,  A2,  A3.)  But  a  fresh  air- 
inlet  into  the  room  of  a  water-closet  is  not  sufficient 
in  itself  for  good  ventilation,  for  though  a  good  window 
be  in  the  closet  as  well,  it  will  be  generally  closed. 
When  a  water-closet  is  much  used,  and  especially  when 
inside  the  house,  it  ought  to  have  some  special  means  for 
getting  rid  of  the  effluvia,  i.e.,  an  up-cast  shaft  should  be 
taken  from  the  ceiling,  the  highest  point  of  the  room,  and 
continued  up  to  the  external  air  for  ventilation,  as  shown  in 
the  drawing,  Plate  XIII.,  Figs,  i  and  2,  at  A,  D,  G ;  also  at 
Bi  and  B2.  I  have  shown  one  of  my  own  "double-cap" 
ventilating  cowls  fixed  over  the  top  of  the  up-cast  shaft,  but 
I  often  use  a  Buchan's.  This  4-in.  cowl — or  6-in.  when  the 
water-closet  is  much  used — will  be  found  to  be  v^ery  helpful 
or  changing  the  air  in  the  closet,  and  it  is  also  a  good  cowl 
for  preventing  a  down-draught.     (See  Chapter  XXIII.) 

As  I  have  said  elsewhere,  if  the  walls  of  private  water-  Tiled  walls, 
closets  are  not  covered  with  white  glazed  tiles,  or  made  of 
white  glazed  bricks,  all  public  water-closets  should  be,  and 
the  floors  should  be  tiled  as  well,  so  that  the  walls  and 
floors  may  be  thoroughly  washed  out  occasionally.  (See 
Plate  XIV.) 

Serious  consequences  often  arise  from  the  slovenly  way  in  Sound  walls, 
which  the  walls  are  left  inside  the  water-closet  seats.     Often 
no  attempt    is   made  at   all  to    render  the  walls    inside    the 
enclosures,  and  lathed  and  plastered  partitions  are  left  un- 
rendered  inside  the  seats — left  as  open  as  a  latticed  window. 
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In  such  cases  what  is  to  prevent  the  effluvium  from  the 
person  sitting  upon  the  seat  from  passing  between  the  closet 
basin  and  seat,  through  the  unfinished  partition  to  the  ad- 
joining apartment,  as  shown  by  the  arrows  at  B  and  C,  Fig. 
136?  Though  the  wall  may  be  rendered  rightly  enough  on 
the  other  side  of  the  water-closet,  there  is  sure  to  be  a 
crevice  somewhere  in  such  cases  for  the  vitiated  air  to  pass 
from  the  closet  into  the  adjoining  room,  especially  when  a 
fire  is  in  the  room  to  draw  it.     And  not  only  are  the  walls 


Fig.  136. — A  Dangerous  Water-closet. 

left  in  a  very  imperfect  state,  but  the  floor  of  the  closet, 
inside  the  seat,  is  often  not  made  good.  Spaces  are  left  in 
the  floor,  or  between  the  walls  and  the  floor,  for  the  effluvia 
from  the  persons  using  the  closet  to  travel  along  the  joists 
to  come  up  into  other  apartments,  and  I  have  known  it  to 
become  offensive  several  rooms  away  from  the  water-closet. 
Such  evils  are  common,  and  when  a  water-closet  is  fixed  with 
its  basin  and  trap  in  one  piece,  so  that  a  soldered  joint 
cannot  be  made  to  its  soil-pipe,  the  danger  of  defective  walls 
is  very  much  aggravated  ;  for  in  addition  to  the  effluvia  from 
persons  using  the  water-closet,  soil-pipe  air,  and  perhaps 
drain-air  too,  may  be  escaping  through  a  defective  jointing 
with  the  soil-pipe,  as  shown  by  the  arrows  A  A,  Fig.  136,  and 
this  may  be  passing  with  the  effluvia  though  the  broken  wall, 


PLATE   XIV. 


Water-closet,  with  "  Sanitas  "  Enclosure,  isolated  from  the  walls  and  floor. 
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or  partition,  into  the  adjoining  room,  as  shown  by  the  arrows 
in  the  drawing,  at  D,  B,  C.  Especially  would  this  be  the  case 
with  a  fire  in  the  room.  In  fact,  the  drawing  faithfully 
represents  what  was  found  in  a  house  a  little  while  ago.  A 
child  sleeping  in  the  crib  had  died,  and  another  child  some 
months  afterwards  was  put  into  the  same  room  and  soon 
became  ill.  The  jointing  of  the  water-closet  to  the  soil-pipe 
— like  all  connections  of  earthenware  to  lead  or  iron — had 
become  unsound.  The  "  cement "  had  dried  up,  and  I  had 
no  difficulty  in  putting  the  blade  of  my  knife  between  the 
flange  of  the  earthenware  out-go  of  the  closet  trap  and  the 
taft  of  the  lead  soil-pipe,  at  A  A. 

There  should  be  no  opening,  crack,  or  crevice  in  the  room  Rooms  of 
or  floor  of  a  water-closet,  under  the  seat^  or  through  a  pipe-  entirely 
casing,  or  anywhere  through  which  the  vitiated   air  of  the  sealed. 
closet   can    pass    into    any    other  apartment.     This    is   very 
important,  as  in  certain  states  of  the  body  the  effluvia  is  very 
great,   and  if  this  is  added  to  by  other   persons    using,  the 
water-closet,  the  aggregation  of  bad  smells  becomes  extremely 
offensive.     When  such  vitiated  air  is  allowed  to  circulate,  and 
to  lurk  about  between  the  joists  under  the  floors,  or  through 
partitions  or  pipe-casings,  into  adjoining  rooms,  instead   of 
passing  out  to  the  open  air  by  the  proper  ventilation  of  the 
W.C,  it  is  no  wonder  that  illnesses  arise. 

Waicr-closct  Seats. — When  a  water-closet  apparatus  and 
its  seat  or  enclosure  are  made  to  stand  quite  free  of  the  walls, 
as  shown  in  Plate  XIV.,  any  broken  plastering  or  defect  in  the 
walls  would  at  once  be  noticed  and  remedied,  but  with  the 
seat  made  good  to  the  side-walls  in  the  usual  way,  the  space 
underneath  it  is  quite  screened  from  sight.  (See  Figs.  145  and 
146.) 

I  have  designed  a  water-closet  enclosure,  and  as  every-  "Sanitas" 
thing  must  have  a  name,  have  called  it  the  "  Sanitas  "  En- 
closure. It  is  made  in  white  porcelain  ware  for  cleanliness, 
and,  as  shown  in  the  drawing,  the  water-closet  by  this 
arrangement  is  isolated  from  the  walls.  To  prevent  any 
opening  m  the  floor  for  the  trap — in  the  case  of  a  valve- 
closet — or  for  the  branch  soil-pipe,  the  water-closet  apparatus 
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is  fixed  on  a  raised  platform,  as  shown  in  Plate  XIV.,  and 
also  in  Fig.  145.  To  perfect  this  arrangement,  a  white  ware 
slab,  falling  all  ways  to  the  closet  basin  and  having  a  rim 
turned  down  into  it,  is  made  to  protect  the  space  inside 
the  enclosure  from  droppings,  or  from  splashing  when  slops 
are  emptied  into  the  closet,  and  as  the  lip  of  the  slab  turns 
down  over  the  sides — the  riser  and  ends — of  the  enclosure, 
nothing   is  likely  to  get  inside  where  it  cannot  be  seen,  as 


Fig.  137. — Perspective  view  of  a  Valve-closet  and  w.c.  seat.* 

in  the  general  arrangement  of  water-closet  seats.  A  hinged 
wood  "  top-seat "  for  sitting  upon  is  fitted  over  this  slab, 
and  when  slops  are  emptied  into  the  closet  this  seat  is  turned 
back. 

The  seat  of  a  W.C.  is  worth  some  consideration.  As  a 
rule,  W.C.  seats  are  fitted  up  as  if  they  would  never  want 
taking  down  again.  If  the  scat  and  riser  are  /miged,  as  shown 
at  Fig.  137,  there  would  be  no  necessity  for  taking  down  the 
scat  at  all  ;  for  the  closet  apparatus  could  easily  be  removed 
by  the  plumber  for  repairs,  when  necessary,  and  the  owner 


*  See  "Sanitas"  Enclosure,  Plate  XIV. 
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could  himself  turn  off  the  supply  of  water,  or  regulate  it  when 
so  required.  TheJIap  is  of  very  little  use,  especially  in  public  F'^P- 
water-closets,  and  is  therefore  better  dispensed  with  entirely, 
to  prevent  dirt  accumulating  behind  it,  and  also  to  save 
expense.  When  flaps  are  used,  more  room  should  be  given 
bet\veen  them  and  the  seat-holes  for  clothes.  (See  figured 
dimensions,  Fig.  137.) 

The  seat  should  be  made  to  "  sail "  about  an  inch  over  Seat-hole. 
the  inner  edge  of  the  closet-basin  all  round  to  prevent 
the  excreta  touching  the  rim  of  the  basin,  &c.  The  /lolcs  in 
the  seat  are,  as  a  rule,  made  too  large.  When  people  want  a 
sitz-bath  they  do  not  use  the  closet ;  what  is  wanted  is 
such  a  hole  as  shall  be  convenient,  and  as  shall  at  the 
same  time  protect  the  sides  of  the  basin  as  much  as  possible, 
by  keeping  the  hole  in  the  seat  about  an  inch  smaller  all 
round  than  the  basin.  It  is  also  very  convenient  to  have  the 
edge  of  the  seat-hole  within  three  inches  of  the  front  edge  of  the 
seat,  and  my  closets  are  all  so  made  that  this  can  easily  be 
arranged  in  fixing  the  seat,  if  the  joiner's  eyes  are  only 
opened  to  the  desirability  of  so  doing.  The  riser  should  be 
kept  quite  close  to  the  closet-basin,  and  then  allowing  i^-in. 
for  the  width  of  the  basin-rim,  this  will  still  leave  the  seat  an 
inch  for  sailing  over  the  basin. 


CHAPTER    XII. 

WATER-CLOSET    APPARATUS. 

Imperfect  water-closets— How  to  test  the  efficiency  of  a  water-closet — Unwhole- 
some closets  not  remedied  by  a  new  apparatus — "Table-tops  "  for  protecting 
the  space  inside  water-closet  seats— Variety  of  water-closets — Valve-closets — 
The  "Optimus"  valve-closet — Valve-closets  with  overflows  separate — 
Valve-closets  and  W.W.  Preventers — Pan-closets — "  Hopper  "-closets — 
"Sharp's"  closet — "Begg's"  closet — The  "Artisan"  or  "Hygienic  "  closet 
• — Water-closet  and  slop-closet  combined — "Vortex"  closec — "Wash-out" 
closet — "  Flush-out"  closet — "  Excelsior"  closet — "  Water-battery"  closet — 
"Twin-basin"  trapless  closet — Trapless  "plunger"  closet — Vai^iety  of 
closets — Water-closets  not  deodorizers— Trough-closets. 

vvate^r^closets  ^^  water-closet  is  perfect  which  does  not  get  rid  of  every 
vestige  of  excrement  after  usage  by  one  pull  of  the  closet 
handle,  i.e.,  a  water-closet  which  is  not  completely  cleansed 
together  with  its  trap  and  soil-pipe  by  a  fair  flush  of  water — 
say  three  gallons — is  not  a  perfect  closet.  And  yet  if  the 
water-closets  throughout  the  United  Kingdom  were  ex- 
amined, not  ten  in  a  hundred  would  be  found  to  free 
themselves,  and  their  traps,  much  less  their  soil-pipes,  of 
every  piece  of  paper,  and  every  particle  of  excrement,  after 
being  used,  by  one  pull  of  their  handles.  (See  Table  No.  I, 
p.6i.) 
~j^     re  ■  A  good  way  to   test  the  efficiency  of  a    water-closet    is 

of  water-  ^q  soil  over  the  whole  of  the  interior  of  the  closet-basin  with 

plumbers'  "  soil,"  and  then  to  put  half  a  dozen  pieces  of  paper 
into  it  ;  and  if  the  basin  is  thoroughly  cleansed  by  a  single 
flush  of  water  from  its  supply-valve  apparatus — or  from  a 
three-gallon  "  Syphon  Flushing-cistern,"  as  Fig.  254,  or  by  a 
Bean's  "Valveless  Syphon,"  Fig.  255 — and  the  paper  is  sent 
through  the  closet-trap,  soil-pipe,  drain  (moderate  length), 
and  scwer-intcrccpting  trap  into  the  sewer,"'^  the  water-closet 

•  I  have  found  from  expeiimcnts  tliat  certain  walcr-closcts  do  this. 


closets  tested. 
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and  its  belonf^inj:^s  may  be  considered  in  a  sanitary  state, 
provided  that  it  is  properly  ventilated,  and  that  the  closet- 
trap  maintains  its  seal. 

A  water-closet  to  be  perfectly  wholesome  must  have  all  its  Unwholesome 
belongings  made  sanitary.  Some  imagine  that  an  offensive  ^^  ^^'^ 
closet  can  be  remedied  by  changing  the  apparatus.  As  well 
might  a  policeman  put  a  new  hat  upon  a  drunkard's  head  and 
expect  it  to  make  him  sober,  as  for  a  plumber  to  put  a  new 
water-closet  apparatus  upon  a  foul  or  defective  trap  and 
expect  thus  to  make  a  wholesome  water-closet.  "  What's 
bred  in  the  bone  will  come  out  in  the  flesh  "  is  an  old  adage  ; 
and  what's  bred  in  the  trap  or  soil-pipe  will  come  out  into  the 
closet. 


^ J  "4  3^ > 

Fig.  138. — View  of  a  whiteware  "Table-top," 
for  protecting  the  space  inside  the  seat  of  a 
water-closet. 


Where  servants  are  likely  to  empty  slops  ^  into  water- 
closets,  a  white  glazed  earthenware  slab  or  "  table-top/'  as 
shown  in  Fig.  1 38,  should 
be  fixed  over  the  closet 
apparatus.  To  prevent 
slops  splashing  inside 
the  enclosure,  and  to 
keep  the  space  round 
the  closet-basin  clean, 
the  table  should  be 
nicely     fitted     to      the 

frame  of  the  water-closet  seat.  To  break  the  jointing  of 
the  earthenware  table-top  with  the  frame  or  rail  of  the 
seat,  a  narrow  beading  should  be  fixed  as  shown  in  sec- 
tion. Fig.  139.  And  the  jointing  with  the  riser  should 
have  a  thin  capping-piece  fixed  over  it,  as  shown  in  section, 
Fig.  140.  The  beading  and  capping-piece  should  be  screwed 
in  its  place  with  brass  screws,  for  easy  removal  when  needful. 
The  top  surface  of  the  table-top  or  slab  is  made  to  fall  in  a!l 
directions  towards  the  closet-basin  into  which  it  turns  down 
about  an  inch.  See  drawing  A.,  Plate  XIV.,  showing  a 
view  of  "  Sanitas  "  Enclosure. 


Table-tops  for 
water-closets. 


•  See  Water-closet  and  Slop-closet  combined,  pp.  198-199. 
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Variety  of 
water-closets 


Water-closet  apparatus  is  made  in  every  variety  of 
shape  and  size,  and  fitted  up  under  almost  every  principle 
that  ingenuity  can  devise  or  genius  invent.     But  the  two  * 


Fig.  139. — Section  of  "Table-top  "  and  side  rails. 

classes  of  water-closets  most  in  use  are  the  valve  and  the  pan 
closets.  The  former  takes  its  name  from  the  valve  which 
keeps  the  water  in  the  basin  and  not  from  the  supply-valve 


I     BASIN  ;   I 

Fig.  140. — Section  of  "Table-top,"  and  riser,  &c. 

attached  to  the  apparatus,  as  many  suppose,  and  thereby 
make  serious  mistakes,  for  the  pan-closet  is  also  fitted  up 
with  a  supply-valve  attached  to  it.      The  "  pan-closet  "  takes 

•  During  the  last  few  years  the  "  Hopper  "  and  "  wash-out  "  classes  of  water- 
closet  have  been  superseding  the  Pan  water-closet,  though  the  latter  closet  is 
slill  largely  used. 
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its  name  from  the  tipping-pan  which  kxcps  a  small  quantity 
of  water  up  in  the  basin.  The  valve  water-closet  apparatus 
is  chiefly  fixed  in  good  houses  for  private  and  visitors'  use 
and  the  pan  for  servants'  use.  Let  us  examine  the  merits  of 
each. 

Valve    Water-closet. — The    valve    water-closet — a    section   Valve-closet, 
of  which  is   shown    in    Fig.    141— consists   fapart  from    the 


g^?»»^^^^>^-^^-.       xx^^tN^N^^^tsXN? 


Fig.  141, — .Section  of  a  Valve  Water-closet. 


working  fittings)  of  a  deep  earthenware  basin,  A,  which  Ls 
kept  about  two-thirds  full  of  water  by  means  of  a  cranked 
flap-valve  fitted  to  the  "  outlet  "of  the  basin ;  and  from  this 
valve  there  is  a  short  conducting-pipe,  c,  to  the  trap  of  the 
closet. 

The  valve-box  or  conductor,  c,  is  made  of  lead  by  some 
manufacturers,  and  in  cast-iron  by  others.  I  prefer  it  of  cast- 
iron  wJiite  porcelain  enamelled  on  the  inside,  and  my  valve- 
closets  are  made  in  this  way.  Such  water-closets  have  been 
in  use  for  seven  or  eight  years  in  my  own  house,  and 
M  2 
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Simple  closet 
preferable  to 
a  poor  valve- 
closet. 


Evaporation 
of  water. 


are  as  clean  to-day  as  they  were  the  first  week  they  were 
fixed. 

The  valve  water-closet  is  practically  the  Bramah  water- 
closet  (invented  by  Joseph  Bramah,  of  Middlesex,  a  cabinet 
maker,  in  1778),  but  many  improvements  have  been  made  in 
it  during  the  last  ten  years.  Among  the  most  important  is 
the  "elastic-valve,"  instead  of  a  "  ground-in"  metal  valve,  and 
the  flushing-rim  instead  of  the  fan-spreader.  I  have  also 
made  some  other  improvements,  bringing  the  valve-closet 
into  a  state  of  perfection. 

I  prefer  a  simple  water-closet  (such  as  Fig.  156),  which 
allows  itself  and  its  trap  to  be  thoroughly  flushed  out  by  a 
single  flush  of  water,  to  a  poor  valve-closet,  having  any  or  all 
of  the  following  defects,  viz.  : — {a)  Flimsy  fittings  ;  {b)  basin 
which  is  not  washed  all  over  its  interior, 
i.e.,  a  basin  with  a  fan-spreader  ;  {c)  over- 
flow-trap with  an  insufficient  depth  of 
water-seal,  as  shown  in  Fig.  142  ;  {d) 
valve-box  which  can  corrode  and  become 
foul  ;  {e)  valve-box  which  is  not  vented  ; 
(/)  closet-trap  which  does  not  get  its 
entire  contents  changed  by  a  single  flush 
Fig.  142.— Overflow-ann  ^f  ^yater    from  the    closet.      (See    Table 

badlv  trapped. 

No.  I,  p.  61.) 

There  is  no  water-closet  equal  to  a  good  valve-closet — 
perfect  in  all  its  details— especially  for  fixing  in  certain 
positions,  e.g.,  for  private  use  in  good  houses,  and  for  places 
where  a  water-closet  is  liable  to  be  out  of  use  for  several 
months  together.  A  good  valve  water-closet,  properly  fixed 
and  supplied  with  water,  can  be  kept  as  clean  as  a  toilet- 
basin.  And  it  has  this  great  advantage  over  a  "  hopper  "  or 
wash-out  water-closet — viz.,  that  its  trap  is  not  so  liable  to 
become  unsealed  by  evaporation."^ 


i:5=3 


*  I  have  had  the  "wash-out,"  "wash-down,"  and  "water-battery"  class  of 
closet-basins  tested,  where  they  have  been  fixed,  and  the  water  has  been  found  to 
evaporate  from  them  in  the  summer  time  in  four  or  five  weeks,  leaving  the  basins 
quite  dry.  Some  days  they  have  been  noticed  to  lose  as  much  as  ^-in.,  and  their 
traps  have  lost  their  seal,  by  evaporation,  in  less  than  two  months.  And  this  is 
also  the  case  with  the  "Vortex"  and  "Hygienic"  closets;  in  fact,  with  every 
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On  using  a  valvc-closet  with  a  deep  basin  (as  Figs.  143 
and  144),  the  excrement  falls  into  about  a  gallon  of  water, 
and  directly  the  closet-handle  is  pulled  the  contents  of  the 
basin  (every  vestige  of  it)  are  sent  with  some  force  through 
the  closet-trap  to  the  regions  below,  and  at  the  same  time 
the  basin,  trap,  and  soil-pipe  are  flushed  out  by  the  incoming- 
water  from  the  supply-valve,  G. 

Figs.  143  and  144  illustrate  my  patent  "  Optimus " 
valve    water-closet.       Every    part    of    this    water-closet    is 


Fig.  143. — Side  and  partial  view  of  the  "Optimus"  Valve-closet. 

perfectly  cleansed  by  a  flush  of  three  gallons  of  water, 
and  with  the  medium  sized  "  Anti-D-trap "  under  it,  not  a 
vestige  of  excrement  remains  either  in  the  closet  or  trap 
after  usage  by  one  pull  of  the  handle,  E. 

References  to  Drawings,  Figs.  143  and  144, 

A. — Deep   earthenware   basin   (fine   ware)   with   flushing-rim,   white    or 

coloured. 
B. — Flap-valve  with  India-rubber  flange  or  disc,  to  keep  water  in  basin  ; 

basin-valve. 


closet  of  that  class.  But,  as  explained  elsewhere  (p.  13S),  a  small  size  "  Anti-D- 
trap  "  fixed  under  a  valve-closet  did  not  lose  one-third  of  its  seal  in  six 
months. 
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C. — Valve-box  (or  "conductor  ");  white  porcelain,  enamelled  inside. 

B. — Down-right  overflow-arm  from  top  of  basin,  with  flushing-rim,  R, 
carried  right  round  it  for  flushing  it  out.  The  overflow-trap,  B,  is 
connected  to  the  vent-arm  of  the  valve-box,  as  shown  at  R,  Fig. 
145,  instead  of  being  taken  direct  into  the  valve-box  in  the  old 
way,  as  shown  in  the  drawing.  Fig.  141. 

E. — Earthenware  dish  in  a  brass  frame,  with  ebony  or  ivory  handle  to 
the  pull.  (See  Fig.  151,  showing  a  pull-up  knob,  a  better  arrange- 
ment, "i 


Fig.  144. — Side  and  partial  view  of  the  "Optimus"  Valve-closet, 
with  supply  valve. 

F. — Copper  bellows  regulator,  for  regulating  the  quantity  of  water  to 
come  into  the  basin. 

G. —  Brass  supply-valve.  This  valve  is  made  in  three  sizes — viz.,  i-in., 
15-in.,  and  lA-in.,  for  connection  with  service-pipes  under  different 
pressure  of  water.  The  li-in.  valve  will  allow  about  a  gallon  of 
water  per  second  to  pass  into  the  closet  with  only  a  few  feet  head 
of  water.  The  brass  "lining,"  L,  Fig.  144,  can  be  turned  round  to 
any  point  to  suit  the  service-pipe. 

K. — 2.m.  or  i^-in.  lead-pipe  for  venting  the  valve-box.  This  pipe  must 
never  be  connected  with  any  other  air-pipe.  The  pipe  should 
just  go  through  the  external  wall  to  the  open  air. 

N. — Lever  for  opening  and  closing  the  basin-valve. 

p. — Cast-iron  weight  for  shutting  the  supply-valve. 

As   shown  in  section    Fi^.   145,  and  on  plan  Fig.  146,  a 
vent-pipe  should  be  continued  from  the  arm  of  the  valve-box 
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to  some  convenient  spot  outside  the  external  wall,  and  its  end 
left  open  to  the  atmosphere.  The  end  of  this  pipe  should 
be  kept  a  few  feet  away  from  windows,  but  it  is  not  necessary 
to  carry  it  up  to  the  roof  where  the  closet-trap  is  self- 
cleansing  and  the  soil-pipe  is  ventilated. 


OFEW  Er.'D 


^p  LAP  cm 
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Fig.    145.— Section  ot   "Optimus"  Valve-closet,  with  the  vent-pipe  from  valve- 
box  taken  out  to  the  open  air,  and  with  the  overflow-trap  branched  into  same. 


The  venting  of  a  valve-box  is  of  great  importance  :  (a)  Value  of 
it  prevents  the  overflow-trap  of  the  basin  from  being  varvSox. 
syphoned.  I  have  tested  this  many  times,  and  found  that  a 
valve-closet  filled  up  to  the  brim  (as  from  a  slop-pail)  and 
discharged  quickly  will  often  unseal  the  overflow-trap  of 
the  basin.  The  rush  of  water  through  the  "conductor,"  C, 
Fig.    141,  unseals  the  trap,  D,  but  with  the  conductor — i.e.. 
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the  valve-box  vented,  as  shown  in  the  section  Fig.  145  * — 
the  trap  is  not  unsealed  ;  {b)  it  allows  the  overflowing  water 
of  the  basin  to  pass  freely  through  the  closet-trap,  as  it  gives 
the  valve-box  air  ;  {c),  it  provides  an  escape  for  any  gases  or 


T/LE     FLOOR 


Fig.  146. — Plan,  showing  position  of  the  valve-box^  7uith  its  vent,  l  k;  trap, 
A  T ;  soil-pipe,  B  S  and  M  S ;  trap  ventilation,  T  V  ;  safe  oT.<erflow,  s  o ;  and 
step  to  water-closet,  R. 

bad  air  coming  from  excreta  decomposing  in  the  closet-trap, 
for  the  handle  of  a  water-closet  is  sometimes  so  badly 
pulled  that  the  deposit  is  only  just  sent  into  the  closet- 
trap. 

*  During  the  discharge  of  the  water-closet,  a  continuous  stream  of  air  is 
drawn  in  through  the  vent-pipe,  K,  and  this  is  of  value,  not  only  for  air-cleansing 
the  pipe,  but  also  for  lessening  the  syphoning  action  of  the  discharge  upon  the 
traps  fixed  on  the  main  pipes.  And  yet  people,  ignorant  of  the  meaning  of  such  a 
vent-pipe,  illustrate  valve-closets  with  a  flap-valve  on  the  end  of  such  pipes  to 
prevent  any  air  from  passing  into  them. 
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References  to  Drawing,  Fig.  145. 

p. — Overflow  trap  branched  into  vent-pipe  of  valve-box  at  R- 

A  T. — "Anti-D-trap,"  medium  size. 

B  s. — Branch  soil-pipe. 

T  V. — Trap-vent. 

V  B  V. — Valve-bo.K  vented,  the  pipe  open  to  the  atmosphere  at  K. 

S. — Safe  or  tray,  made  of  4-lb.  sheet  lead,  and  standing  up  5-in.  or  6-in. 

on  each  side. 
S.  O. — Safe  overflow  ;  2-in.  lead  overflow-pipe  Trom  safe.     This  pipe  must 

go  through  the  external  wall,  and  its  end  must  be  left  open  to  the 

atmosphere,  or  it  may  have  a  brass  or  copper  hinged  flap,  soldered 

on  the  end  of  the  pipe,  to  keep  out  birds  and  draught. 

In  the  "Optimus"  valve-closet.  Fig.  145,  at  R,  the  over-  Overflow- 

•  u     u       trap. 

flow-trap  is  so  arranged  that  instead  of  connecting  it  with  the 
valve-box,  where  foul  matter  would  wash  up  into  it,  it  is 
made  to  discharge  into  the  vent-pipe,  above  the  level  of  the 
basin-valve ;  i.e.,  the  overflow-trap  is  branched  into  a  clean 
pipe  with  its  end  open  to  the  atmosphere,  as  shown  at  K. 
And  to  keep  the  overflow  arrangement  from  being  fouled  it  is 
partitioned  off  from  the  basin  ;  i.e.,  before  any  matter  in 
the  water-closet  basin  (except  through  the  regulation-hole, 
for  keeping  a  certain  depth  of  water  in  the  basin)  could 
enter  the  overflow-arm  of  the  closet,  to  foul  it,  the  basin 
would  have  to  be  filled  right  up  to  the  flushing-rim.  (See  D, 
Fig.  143.)  This  is  of  great  importance,  for  servants  will 
empty  the  slops "-  from  chamber  utensils  into  water-closets, 
and  the  overflow-arm  and  the  holes  in  the  side  of  a  valve- 
closet  basin  to  the  overflow-arm  are  often  very  much  fouled 
in  consequence  ;  but  in  the  "  Optimus "  valve-closet  the 
overflow-arm  would  be  protected  from  such  fouling,  and  as 
the  flushing-rim  is  carried  right  round  the  overflow-arm,  as 
shown  at  D,  Figs.  143  and  144,  it  gets  thoroughly  flushed  out 
every  time  the  closet-handle  is  pulled. 

To  abolish  the  overflow-trap  from  valve-closets,  as  some  Valve-closets 

_  ,  n  •         /       1  -i.    •       1  without 

suggest,  and  to  fix  a  separate  overflow-pipe  (unless  it  is  done  overflows. 
with  great  care)  may  prove  a  remedy  worse  than  the  disease. 
I  tried  this  about  ten  years  ago,  and  discovered  not  only  its 
difficulties,  but  also  its  disadvantages. 

*  See  water-closets  and  slop-sinks  combined,  p.  199. 
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When  a  closet  is  used  by  ladies  and  by  children  for  one 
of  the  purposes  of  nature  only,  the  handle  of  the  closet  is 
often  not  pulled  up  at  all  to  discharge  the  contents  of  the 
basin,  but  the  liquid  excrement  is  left  to  run  away  through 
the  overflow ;  therefore,  to  allow  a  valve-closet  to  overflow 
into  any  long  length  of  separate  piping  is  to  create  a 
nuisance.  In  fact,  unless  the  overflow-pipe  were  kept  un- 
usually high,  the  excrement  (or  the  "  standing-water"  of  the 
basin  largely  impregnated  with  excrement)  during  the  use 
of  the  closet  for  both  purposes  of  nature  would  be  running 
away  through  the  overflow-pipe  and  fouling  it,  without  any 
means  of  washing  out  the  pipe  and  making  it  wholesome 
again.  And  if  the  overflow  were  kept  high,  the  "standing- 
water"  in  the  basin,  when  the  supply-valve  leaked,  or  when 
the  handle  of  the  closet  was  dropped  too  quickly,  would 
often  be  too  high  for  any  comfortable  usage  of  the  closet. 

Complaints  were  often  made  of  the  nearness  of  the  water 
to  the  seat  in  the  old  valve-closets  where  the  overflow-arm 
was  kept  near  the  top. 
Overflow  Again,  when  the  overflow-pipe  is  carried  out  through  the 

wan"  external  wall,  there   is   great  difficulty    in   finding  a  proper 

place  of  discharge  for  it.  And  if  it  required  any  long  length 
of  piping — the  evil  of  which  we  have  just  been  considering 
— it  would  want  trapping  and  ventilating  similar  to  other 
waste-pipes.  There  would  also  be  the  danger  of  such  a  pipe 
(after  it  had  become  fouled  by  the  overflowing  excrement) 
becoming  an  air-inlet  pipe  to  the  house,  as  well  as  the  dis- 
comfort of  cold  air  blowing  up  against  the  person  using  the 
closet. 

In  the  drawing.  Fig.  147,  a  view  is  given  at  B  and  A  of 
an  arrangement  which  I  had  made  a  few  years  ago  for 
keeping  the  overflow-pipe  separate,  and  for  conveying  any 
overflowing  water,  by  a  short  pipe  connected  to  the  arm,  A, 
through  the  external  wall,  but  it  is  very  rarely  that  such  an 
arrangement  can  be  adopted,  for  reasons  already  given. 

^"■f^S*^*  To  prevent  any  cold   air  blowing  under  the  scat  to  the 

under  seat  r  j  o 

person  using  the  closet,  I  designed  a  valve-closet  basin  with  a 
groove  in  the  rim  to  receive  a  packing  of  india-rubber,  as 
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shown  at  A,  Fig.  148.  A  piece  of  India-rubber  tube,  A,  is 
fitted  into  the  groove  on  the  top  of  the  basin,  and  the  seat, 
resting  upon  it,  makes  it  air-tight,  thus  preventing  any 
effluvia  passing  under  the  seat— during  the  time  the  closet  is 


Fig.    147. — View    of   \'alvc-closet,    with 
Overflow  to  q-o  throuq-h  wall. 


Fig.  148. — accLion  of  Basin-rim 
with  india-rubber  packing,  A. 


in  use— as  in  ordinary  closets,  and  also  preventing  any  cold 
air  coming  to  the  occupant. 

Fig.  149  shows  a  knob-pull  working  through  the  stile  of  Closet-pull. 
the  W.C.  seat.     With  such  an  arrangement,  there  is  no  dish 


SENTRE  OF  BASIN 
TO  CENTREOl-  PULL. 


Fig.  149. — View  of  "Pull"  through  stile  of  seat. 


for  dirt  to  collect  in  ;  and  as  the  knob  is  made  of  ivory  * 
there  is  nothing  about  it  to  require  cleaning,  as  is  the  case  with 
brass  plates,  or  brass  dishes  and  handles.  When  a  knob-pull 
is  used,  as  shown  in  Figs.  137  and  149,  the  flap  can  be  closed 
before  the  contents  of  the  basin  are  discharged. 

In  the  drawing,  Fig.  150,  a  view  is  given  of  a  valve- 
closet  supplied  with  water  by  a  water-waste-preventing 
cistern  f,  c.     A  restriction  of  water  to  water-closets,  at  any 


•  It  can  also  be  made  in  hard  wood. 

t  See  Plate  XXV.,  showing  valve-closets  with  water-waste-preventers  in  situ. 
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rate  to  two  gallons,  is  a  serious  error.  I  prefer  the  attached 
supply-valve  apparatus  as  shown  in  Fig.  144,  but  where  a 
Water  Company  insists  upon  a  water-waste-preventing 
arrangement  of  some  kind,  it  is  better  to  use  a  cistern  than  a 
supply-valve,  as  the  flush  of  water  is  more  valuable  for  cleaning 

the  closet.  With  the  "valve- 
closet  water-waste-preventer,'''  "^ 
C,  the  flush  is  very  rapid,  and  the 
"  after-charge,"  which  is  made  to 
come  in  slowly,  is  quite  suffi- 
cient to  charge  the  basin. 

In  the  drawing.  Fig.  151,  a 
view  is  given  of  a  valve-closet 
with  a  white  glazed  earthenware 
slab  (as  Fig.  138)  fixed  over  it 
to  prevent  splashings,  &c.,  fall- 
ing down  inside  the  seat.  A 
wood-seat  for  sitting  upon  is 
hinged  to  the  frame  of  the  closet- 
seat,  and  when  slops  are  emptied 
into  the  closet-basin  this  top- 
seat  is  turned  back. 

PAN   WATER-CLOSETS. 

It  has  always  been  a  puzzle 
to  me  to  understand  how  such 
a  water-closet  as  a  pan-closet 
should  become  so  great  a  favourite 
with  architects,  plumbers,  and  the 
public.  The  only  "  bliss "  that  the  public  can  have  about 
so  foul  a  thing  is  "  ignorance "  of  its  nature,  but  what 
excuse  to  make  for  architects  and  plumbers  I  know  not, 
except  that  it  was  the  custom  of  their  fathers  to  specify 
and  to  fix  pan-closets,  and  this  has  become  a  law  with 
them. 

In  the  drawing,  Fig.  152,  a  section  is  given  of  a  new  pan 


Fig.  150. — View  ol  a  Valve-closet 
with  Water-waste-preventer. 


•See  Fig.  252,  for  a  belter  view  of  this  w.-w.-P. 
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water-closet.  The  receiver,^  N,  is  a  large  cast-iron  vessel  for 
the  tipping  copper-pan,  O,  to  work  in  and  to  receive  its  con- 
tents when  the  water-closet  is  used.  The  vessel,  O,  is  a 
copper-pan  f  (tinned  on  the  inside)  for  keeping  water  to  a 
depth  of  from  3  in.  to  4  in.  in  the  basin,  M.  This  basin  is 
made  of  glazed  earthenware  in  various  shapes  and  colours, 
and  with  "  fan  "  water-spreaders  or  flushing  rims. 

On  pulling  up  the  handle,  r,  the  contents  of  the  basin,  M, 
after  usage,  are  thrown   into  the  receiver,  N,  by  the  copper- 


FiG.  151. — Valve-closet  with  white-ware  slab  or  top,  D. 

pan,  O,  and  pass  into  the  trap  under  the  apparatus.  But  a 
glance  at  this  apparatus  in  section.  Fig.  152,  will  show  the 
impossibility  of  keeping  it  wholesome.  The  deposit  is 
dashed  against  the  side  of  the  "  receiver,"  N,  by  the  tipping 
out  of  the  pan,  O,  and  is  splashed  from  side  to  side  of  the 
receiver  and  all  over  the  outer  side  of  the  copper-pan,  before  it 
finally  finds  its  v.-ay  into  the  water-closet  trap  and  soil-pipe. 
This  filth,  splashed  about  over  the  receiver  and  copper-pan,  is 
left  to  corrode,  and  to  be  added  to  by  each  usage  of  the  closet, 
for  it  is  impossible  to  get  at  it  to  clear  it  away,  and  especially 

*  This  receiver  is  called  by  the  trade  a  "  container" — and  it  does  contain  all 
sorts  of  nastiness  after  it  has  been  in  use  a  little  while. 

t  The  pan-closet  takes  its  name  from  the  tipping-pan,  o,  and  not  from  the 
basin. 
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the  under  or  outer  side  of  the  copper-pan,  the  back  part  of  the 
receiver  where  the  copper-pan  is  hinged,  and  the  under  side  of 
the  top  of  the  "  container."  Moreover,  the  basin,  M,  though 
made  of  pottery-ware,  gets  completely  corroded  with  soil  and 
urine  up  to  the  water-line  on  the  outer  side  next  the  copper 
pan  j  and  there  is  no  means  of  getting  at  this,  nor  is  there 
any  friction  in  the  passage  of  the  discharge  to  wash  it  away. 
The  only  way  to  thoroughlj^  cleanse  a  closet  of  this  descrip- 


FiG.  152. — Section  of  a  new  Pan-closet. 

tion  is  to  take  it  to  pieces  and  burn  off  the  corrosion  over  a 
fire. 

It  is  supposed  by  many  that  the  copper-pan,  O,  when 
at  rest,  shuts  off,  by  the  dip  of  the  basin  into  its  water,  the 
"  container,"  N.  Well,  it  does  so,  but  very  imperfectly,  for  any 
bad  air  in  the  "container"  can  always  escape  through  the 
holes  in  its  side  where  the  axis  is  hinged.  And  if  it  does  not 
escape  there,  it  can  easily  find  its  way  through  the  air-hole  *  in 
the  top  of  the  "container,"  unless  there  is  an  air-pipe  from  it, 
which  is  very  rarely  the  case. 

*  This  ail-hole  is  to  give  a  vent  to  the  container,  to  the  space  between  the 
water-seal  of  the  basin  and  trap,  to  allow  any  water  when  overflowing  the  tipping- 
pan  to  run  freely  through  the  closet-trap,  and  also  to  prevent  the  pan  from  losing 
its  water. 
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Without  this  vent  the  container  would  be  air-bound,  or 
nearly  so,  by  the  water-dip  of  the  basin  at  the  top,  and  of  the 
trap  at  the  bottom,  at  the  first  moment  of  the  discharge,  and 


Fig.  153. — View  of  the  Interior  of  an  old  Pan-closet. 

also  when  at  rest,  except  that  the  joints  at  the  axis  bearings 
are  never  quite  air-tight. 

Moreover,  every  time  the  handle  of  such  a  water-closet  is 
pulled  the  whole  of  the  filthy  container  is  entirely  exposed  to  the 
hoiise,iox  the  copper-pan  is  drawn  back  on  one  side  by  theaction 
of  the  closet,  thus  leaving  it  to  send  out  what  foul  air  is  displaced 


dies  hard. 
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by  the  body  of  water   passing  through  it.     The  "  puffs  "  of 
bad   smells  which   such  apparatus   send  up,  after  they  have 
been  fixed  for  some  time,  are  enough  to  make  one  wish  for 
the  old-established  privy  again. 
Pan  closet  The  pan-closet  dies  hard,  for  notwithstanding  all  that  has 

been  said  and  written  upon  its  unsanitariness,  it  is  still  largely 
used  both  in  London  and  the  Provinces.  "  You  see,  sir,  the 
stuff  is  out  of  the  pan  so  quickly,  and  I  have  fixed  'em  all  my 
life."  To  put  another  "nail  in  its  cof^n,"  I  have  had  an  old 
pan-closet  illustrated,  Fig.  153  ;  and  the  picture  is  so 
good  that  every  unprejudiced  person  will  be  convinced  that 
a  pan-closet  is  not  a  wholesome  water-closet  for  any  position. 
The  pan-closet  is  condemned  by  the  Local  Government 
Board.  It  can  be  improved  by  porcelain-enamelling  its  con- 
tainer, and  by  venting  it,  but  whatever  may  be  done,  it  cannot 
be  made  a  wholesome  water-closet. 

THE   HOPPER   CLASS   OF   WATER-CLOSET. 

Having  condemned  the  pan-closet,  it  becomes  necessary 
to  find  a  substitute  for  it,  since  it  is  quite  clear  that  a 
valve-closet  is  too  expensive  for  general  use.  Moreover  a 
valve-closet  is  not  suited  for  out-door  positions,  as  the  water 
in  its  basin  would  freeze  in  frosty  weather.  There  is  no 
difficulty,  as  far  as  "  out-door "  water-closets  are  concerned, 
for  there  is  always  plenty  of  air  around  such  closets  to  blow 
away  any  little  unpleasant  smell  arising  from  an  imperfectly- 
cleansed  basin.  But  in  the  "  in-door "  water-closets  the 
character  of  the  water-closet  basin  must  be  more  fully  con- 
sidered, as  any  unpleasant  smell  arising  here  would  soon 
spread  over  the  house. 

It  is  quite  as  important  to  have  an  efficient  water-closet 
and  trap  *  for  the  common  water-closet  as  for  the  best  water- 
closet. 

In   deciding   upon    the   kind  of  water-closet   to   use    for 

*  All  "up-stair"  water-closet  traps,  and  traps  to  fittings  inside  a  house,  are 
important.  Whether  the  trap  is  under  the  best  or  commonest  water-closet  it  must 
be  effectual,  as  also  must  be  the  connection  of  the  outgo  with  the  soil  pipe.  Of 
what  use  is  it  to  lock  the  front  door  and  leave  the  back  door  unlocked  ? 
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servants,  workmen,  &c.,  where  a  valve  water-closet  would  be 
too  expensive,  or  be  likely  to  receive  too  rough  usage,  there  is 
nothing  more  simple,  or  cleaner,  or  more  durable,  than  a  white 
glazed  earthenware  basin.  Such  basins  are  made  in  every 
variety  of  shape  and  size,  but  many  are  made  without  any 
adaptation  for  the  work  they  have  to  do. 

The  old-fashioned  "  Hopper  "  water-closet,  conical- 
shaped,  as  shown  in  the  drawing  Fig.  154,  whether  the 
"long"  or  short  "Hopper,"  ought 
never  to  be  used,  even  in  the  very 
poorest  water-closet.  The  fseces  on 
using  such  a  closet  fall  upon  the  side 
of  the  basin  and  foul  it,  and  as  the 
basin  is  generally  dry,  hardly  any 
amount  of  water  brought  to  bear 
upon  it  will  wash  it  off.  There  it  is 
left  a  "  fixture,"  like  the  basin  itself, 
which  the  out-going  tenant  is  generous 
enough  to  leave  behind  him  for  the 
ill-coming  tenant  to  see,  and  have  the 
benefit  of  without  anything  to  pay. 

The   dribbling    supply   of    water 
which  is   generally  laid  on  for  such  water-closets    is  hardly 
enough  to  wet  the  basin  ;  it  never  attempts  washing  it.     How 
is  it  possible  for  such  closets  to  be  kept  clean  and  wholesome } 

It  is  astonishing  to  think  that  such  water-closet  basins  as 
just  described  should  be  used  by  the  hundred,  when  a 
"  Beggs' "  or  a  "  Sharp's  "  water-closet  basin  costs  but  a  triRe 

more. 

"  Beggs'  "  and  "  Sharp's  "  water-closet  basins  are  infinitely 
superior  to  the  "  Hopper  "  closets  just  described.  They  are 
much  the  same  in  principle  and  shape  as  the  "  artisan " 
water-closet;  the  latter  has  a  different  flushing-rim  from 
Beggs',  and  is  straighier  at  the  back  for  the  deposit  to  escape 
the  side  of  the  basin.  Sharp's  basin  is  larger  at  the  back  and 
more  tapering  than  Beggs'  basin,  but  the  flushing-rim  is 
better  regulated  for  the  distribution  of  the  water-supply. 

As  a  water-closet  is  only  wanted  for  the  purpose  oi" 
N 


Old-fashioned 
"  Hopper. 


Fig.  154. — View  of  a  Hop- 
per-closet— bad  shape. 


Dribbling 
supply. 


"Beggs"'  and 
"Sharp's  " 
water-closet 
basins. 
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"  Hygienic ' 
closet. 


The  closet 
found 

satisfactory. 


conducting  excrement  into  the  soil-pipe,  it  is  obvious  that 
the  smaller  it  is  the  better,  and  the  less  surface  there 
is  about  it  the  cleaner  will  it  be  kept ;  for  the  supply  of 
water  to  it  will  not  have  to  travel  over  so  much  ground,  but 
will  be  more  confined  and  concentrated  upon  the  work  it  has 
to  do — viz.,  that  of  cleansing  the  basin  and  washing  out  the 
trap. 

In  the  drawing  Fig.  155   a  section  is  given  of  my  patent 
"  Artisan  "  water-closet^now  called  the  "  Hygienic "  closet, 

for  the  name  was  not 
liked,  especially  as  it 
has  found  favour  and 
is  much  used  by  richer 
people.  It  is  as  small 
as  practicable,  so  as  to 
confine  the  water-flush 
and  give  it  as  little 
surface  to  wash  as 
possible. 

The  flushing  -  rim 
round  the  top  of  the 
basin  is  so  regulated,  and  the  configuration  of  the  basin  is  such, 
that  the  water  immediately  on  coming  into  the  basin  converges 
towards  the  outlet,  and  concentrates  itself  upon  the  trap,  to 
drive  everything  foreign  out  of  it.  Moreover,  the  trap  is 
independent,  and  can  be  of  lead  or  earthenware,  according  to 
circumstances,  and  is  fixed  above  the  floor-line,  where  it  can 
be  got  at  at  any  time  without  disturbing  anything.  (See 
Plate  XV.,  showing  this  water-closet  fixed  complete). 

.  A  large  number  of  these  closets  are  now  in  use  in  various 
parts  of  the  country,  and  are  giving  great  satisfaction.  A 
larger  deposit  and  a  greater  quantity  of  paper  is  washed  out 
of  this  closet  with  a  two-gallon  flush  of  water  than  with  any 
other  closet.  And  not  only  is  every  part  of  the  basin 
thoroughly  washed,  but  the  trap  of  the  closet  is  also 
thoroughly  cleansed.  The  force  of  the  water  is  not  broken 
as  in  the  "  Water-battery,"  and  closet-basins  of  that  kind,  but 
it  rushes  down  the  sides  of  the  basin  direct  from  the  flushing- 


FlG.    155.— Section   of  the   "Artisan"   or 
"  Hygienic  "  closet  basin. 
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rim  into  the  trap.  It  is,  therefore,  very  rarely  that  any  paper, 
or  other  foreii^ni  matter,  remains  in  the  trap,  and  with  any 
good  method  of  supply  giving  two  gallons  of  water  at  one 
flush  nothing  ever  remains. 

This  closet  is  adapted  for  fixing  in  exposed  positions,  as 
the  water  hardly  stands  high  enough    in  the  basin   to   get 

frozen. 

The  only  objection  to  this  closet  is  that  the  deposit  is  apt, 
at  times,  to  fall  on  and  adhere  (the  basin  being  dry)  to  the 


Fig.  156.— Section  of  "Hygienic"  closet,  with  improved  jointings,  B  and  C. 


front  sloping  side  of  the  basin,  instead  of  falling  direct  into 
the  water  in  the  trap  as  it  ordinarily  does.  In  such  a  case 
the  subsequent  removal  of  the  adhering  deposit  is  less 
expeditiously  accomplished,  but  with  a  good  flush  of  water 
the  basin  is  always  well  cleansed. 

A  white  ware  trap  (for  connecting  to  the  drain-pipe  above  Earthenware 
the  floor-line,  as  shown  at  C,  Fig.  1 56,  where  its  jointing  can  trap 
always  be  seen),  is  made  specially   to  go  with  this  closet- 
basin,  and  to  give  it  a  good  seal,  the  "dip^'  is  not  less  than 

if -in. 

When   this   water-closet   is    fixed    inside  the  house,  and   C^oseJ^«>th 
discharges  into  a  lead  soil-pipe,  the  trap  should  be  of  lead,^ 


*  See  Plate  XV. 
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as  shown  at  E,  in  the  drawing  Fig.  157,  so  that  its  con- 
nection with  the  soil-pipe,  at  ll,  may  be  a  reliable  one — viz., 
by  a  wiped  soldered  joint,  for  reasons  given  on  p.  38. 


Supply  of 
water. 


FLOOfl 


Fig.  157. — "Hygienic"  closet  with  /tai/ trap,  for  connection  with  lead  soil-pipe. 

I  prefer  this  water-closet  supplied  with  a  three-gallon  (or 
two-gallon,  where  the   water  company  will  not  allow  three- 


Fig.  158. — View  of  "  Hygienic  "  closet,  with  Valve  and  Regulator  supply. 

gallons)  "  Angle-Syphon  Cistern,"  or  water-waste -preventer, 
as  shown  in  Fig.  159,  at  A,  as  the  water  by  this  arrangement 
rushes  through  the  closet  at  the  rate  of  nearly  a  gallon  per 
second,  and  thoroughly  cleanses  it  and  its  belongings.  With 
a  syphon  supply  only  one  pull  of  the  handle  is  needed,  and 
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the  handle  does   not  require  holding-,  as  in   the  old   form  of 
water-waste-preventer. 

Bean's  patent  "Direct  acting  valveless  water-waste- 
preventer,"  a  section  of  which  is  shown  in  Fig.  255,  flushes 
this  water-closet  out  most  efficiently  by  one  pull  of  the  supply 
handle. 


YiQ.  159. — "Syphon"  supply  cistern  to  the  **  Hygienic"  closet. 


A  "  Hygienic  "  water-closet  with  a  seat-action  arrange-  Seat  action 
inent,  for  supplying  the  closet  with  water  without  pulling  any 
handle,  is  shown  in  the  drawing  Fig.  160.     To  meet  the  rules 
of  water  companies  a  water-waste-preventing  cistern  is  fixed, 
as  show^n  at  B. 

On  sitting  upon  the  seat,  the  supply-valve  over  the 
service-pipe,  G,  is  shut  by  the  movement  of  the  brass  rod,  H, 
and  the  supply-valve  to  the  water- :loset  service  compartment, 
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B,  is  opened,  allowing  two  gallons  of  water  (or  such  quantity 
as  may  be  arranged)  to  pass  into  this  compartment,  where  it 
remains  until  the  person  using  the  closet  rises  from  the  seat, 
when  the  supply-valve  over  the  pipe,  C,  7'ises  too,  and  the  two 


Fig.  160. — View  of  "Hygienic"  Closet  with  Seat-action  arrangement  and 
H'.  W.  Preventing  Cistern,  u. 


\Vater-doset 
and 

slop-closet 
combined. 


gallons  of  water  rush  down  through  the  service-pipe  into  the 
closet  with  a  good  cleansing  force. 

"  Hygic7iic "  Water-closet  and  Slop-closet  Combined. — 
Besides  the  difficulty  of  finding  a  proper  place  for  fixing  a 
slop-sink,  it  is  not  always  convenient  to  find  the  money  to 
pay  for  such  a  convenience.     Where  either  or  both  of  these 


WA  TER- CLOSE  T  A PPARA  TUS. 


199 


difficulties  occur,  it  is  better  to  fit  up  the  water-closet  in  such 
a  way  that  slops  may  be  thrown  into  it.  The  "  Hygienic  " 
(or  "  Artisan  ")  closet  is  made  with  a  "  table-top/'  as  shown 


Fig.  161. — "  Hygienic"  closet  with  "  Table-top"  and  earthenware  trap. 

in  the  drawings,  Figs.  161  and  162,  for  the  special  purpose  of 
receiving  slops  in  addition  to  the  general  use  of  the  basin  as 


\--' 


FLOOR      LIME      ^-..^-^ 
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Fig.  162.—"  Hygienic"  closet  with  "Table-top"  and  lead  trap. 

a  water-closet.  The  top  is  made  in  one  piece  of  ware  with 
the  basin,  and  its  upper  surface  is  made  to  fall  all  ways  for 
splashings  to  drain  into  the  basin. 

When  this  "  Table-top  "  closet  is  fixed  either  upon  a  lead 
or  cast-iron  soil-pipe,  its  trap  should  be  of  lead,  as  shown  at 
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E,  Fig.  157,  and  B,  Fig.  162,  so  that  a  wiped  soldered  joint  may 
be  made  with  the  pipe  ;  or  in  the  case  of  cast-iron  pipe,  then 
with  a  brass  ferrule,  the  ferrule  being  caulked  into  the  socket 
of  the  iron  pipe  with  lead  at  one  end,  and  soldered  to  the  trap 
at  the  other.  This  table-top  water-closet  and  slop-closet 
combined  is  shown  with  its  seat  all  complete  in  the  drawing, 


Fig.  163. — View  of  "Table-top"  closet  and  ^Y.C.  seat. 

Fig.    163.     It  may   be  supplied  with  water  in  the  ordinary 

way. 

References  to  Plate  XV. 

A  and  B — "Hygienic"  or  "Artisan"  closets  with  lead  "anti-D-traps  " 
(<z  and  b)  soldered  to  soil-pipe. 

C  and  c\ — Gal.  Angle  Syphon  Cisterns  — See  Fig.  253. 

D. — Slate  cistern  with  solid  plug,  E  w,  for  emptying  same  for  cleansing-out 
purposes,  and  with  overfiow-pipe,  v,  discharging  into  the  overflow- 
pipe  to  the  cistern  safe,  T  T^. 

E.— IMain  soil-pipe,  3J-in.  bore,  of  71b.  lead,  discharging  into  intercepting- 
trap,  H.  As  this  trap  is  supposed  to  be  near  a  door  of  the  house 
it  is  covered  over,  and  the  foot-ventilation  of  the  soil-pipe  is  pro- 
vided with  a  mica-valve,  as  shown  at  Z. — See  Plate  xvi,  showing 
the  trap  open  to  the  atmosphere. 

G. — "  Double-cap  "  cowl  to  form  the  ventilating-pipe  terminal  of  the  soil- 
pipe. 

H. — .Stoneware  "soil-pipe  intercepting-trap"  as  Fig.  72. 

M  N. — Trap-ventilation. — A  2in.  lead  pipe  is  taken  out  of  the  soil-pipe 
branch,  at  K,  and  continued  up  and  branched  into  the  main 
pipe  at  F,  a  foot  or  two  above  the  highest  closet,  and  the  branch- 
vent  from  the  upper  closet  is  connected  to  it,  as  shown  at  L  N. 
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77/^"  Vortex'^  Closet: — A  few  years  ago  I  designed  (and 
patented)  a  water-closet  which  should  combine  the  advan- 
tages of  the  "  Artisan  "  and  "  Wash-out ''  closets  without  their 
disadvantages.     Several  views  are  given  of  this  closet  in  the 


Fig.  164. — View  of  "Vortex  "  closet. 

drawings,  Figs.  164  to  171.  For  the  name  of  the  closet  I  am 
indebted  to  a  friend  of  mine,  an  architect,  who  happened  to 
see  a  trial  of  the  first  one  that  came  from  the  pottery,  and 
suggested  there  and  then  a  name  for  it,  viz.,  the  "  Vortex/'  and 


Fig.  165. — Section  of  "Vortex"  closet. 

by  this  name  it  is  pretty  well  known  now  all  over  the  country. 
The  closet  is  made  in  finely  glazed  white  ware,  but  the  inside 
can  be  had  coloured,  in  "  Indian-pearl,"  or  "  mauve."  Fig.  164 
shows  a  view  of  this  closet  and  trap  in  one  piece,  and  Fig.  165 
a  transverse  vertical  section.  The  trap  of  this  closet  is  formed 
in  such  a  way  that  its  inlet  or  mouth  forms  the  lower  part  of 
the  basin,  and  it  is  so  arranged,  and  the  configuration  of  the 
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basin  is  such  that  the  "  standing-water  "  of  the  trap  shall  giv^e 
an  exposed  surface  of  water  about  9  in.  by  6  in.,  and  a  depth 
of  about  5  in.  to  receive  the  deposit,  and  to  prevent  any 
excrement  falling  upon  a  dry  surface.  It  will  be  seen  by  a 
glance  at  the  section.  Fig.  165,  that  there  is  only  one  body  of 
water  to  change  in  such  a  water-closet 
to  keep  it  wholesome  ;  in  the  "  Wash- 
out," "  Wash-down,"  and  "  Excelsior  " 
class  of  closets  there  are  two  bodies  of 
water  to  change,  viz.,  the  standing-water 
of  the  basin  and  the  standing-water  of 
the  trap,  and  the  consequence  is  that 
though  the  basins,  the  parts  exposed  to 
the  eye,  of  such  closets  may  be  well- 
cleansed,  the  traps — the  parts  out  of 
sight — are  often  but  poorly  cleansed. 
In  the  "Vortex"  closet  the  trap  itself 
is  exposed  to  view,  for  on  looking  into 
the  closet  one  is  looking  into  the  trap 
and  therefore  when  the  basin  is  clean 
the  trap  is  clean. 

There  has  been  a  good  bit  of  diffi- 
culty in  successfully  washing  the  paper 
out   of  this  closet,  for  buoyed  up  by  the 
^E^       standing-water  of  the  closet  the  paper 

Fig.  166.— "Vortex "closet  j-j^g  ^  tendency  to  float  to  the  surface, 
with  Syphon  supply.  •' 

but  a  well-directed  jet  of  water,  as  shown 

in  Fig.  170,  overcomes  this.    The  stream  of  water  coming  from 

the  jet  or  nozzle,  submerges  the  paper  and  drives    it   down 

to  the  bottom  of  the   basin,  whence  it    is  instantly    carried 

away,  along  with  any  other  foreign  matter,  by  the  vigorous 

flushing  obtained    from    the    apertures    in    the    flushing-rim 

and  from  the  peculiar  configuration  of  the  basin. 

As  the  success  of  this  closet  depends  so  much  upon  the 

sui)ply  of  water  to  it,  it  is  useless  to  fix  it  zvJierc  the  service 

of   water   is  restricted  to    tivo   gallons.      A    flush    of    three 

gallons  of  water  properly  delivered  into  the  closet  will  keep  it 

clean  and   wholesome.     Every  part  of  its  interior  is  washed 
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by  a  fair  Hush  of  water.  A  large  number  of  these  closets 
are  now  in  use,  and  where  the  flush  of  water  is  adequate, 
they  are  giving  great  satisfaction  ;  but  many  of  these  closets 


Fig.  167.— "Vortex"  closet,  with  Valve  and  Regulator  supply  apparatus. 

have  been  fixed  with  a  very  limited  supply  of  water  to 
them,  as  well  as  with  poor  means  of  supplying  it,  and  the 
consequence  is  that  there  has  been  great   difficulty  in    get- 


X   FULL  SIZE. 

Fig.  16S. — Section  of  jointing  with  soil-pipe. 

ting  the  paper  out  of  them.  With  a  three-gallon  syphon 
supply,  as  shown  in  Fig.  166,  or  with  a  valve-and-regulator 
apparatus,  as  shown  in  Fig.  167,  there  is  no  difficulty  in 
keeping  such  a  closet  perfectly  wholesome  with  one  pull  of 
the  supply  handle.  These  closets  are  not  allowed  to  be  sent 
out  now  unless  a  proper  flushing  apparatus  is  sent  with  them, 
or  it  is  known  that  a  good  flushing  arrangement  will  be 
used,  such  as  Bean's  three-gallon  syphon-flush. 

The  connection  of  this  closet,  as  in  all  carthemvare  traps 
-tvitli  soil-pipts,  is  of  the  utmost  importance.     In  works  over 
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which  I  have  control,  I  do  not  allow  this  closet  to  be  fixed 
upon  a  lead  soil-pipe,  inside  the  house,  unless  it  has  a  lead- 
pipe  outgo   bolted  to    it,   as    shown  at  L   and   T,    Fig.    169, 


Fig.  169. — Section  of  "Vortex"  closet  with  lead  outgo. 

so  that  its  connection  with  the  soil-pipe,  and  with  the  trap- 
ventilation,  may  be  made  by  zviped  soldered  joints,  as  shown  at 
C  and  H,  Fig.  170.  Fig.  168  shows  the  connection  of  the 
earthenware  outlet  of  a  "  Vortex "  closet  with  a  lead   soil- 


FlG.  170. — Plan  of  "Vortex"  closet  and  branch  soil-pipe,  right-hand. 


pipe,  and  though  there  is  a  packing  of  india-rubber — a  solid 
ring  of  soft  india-rubber,  A,  and  a  cement  joint-caulked  with 
yarn  and  red-lead — I  should  not  be  quite  satisfied  with  such 
a  connection.  The  connection  of  the  lead  outgo  T,  Fig.  169, 
with  the  earthenware  trap  of  the  closet  is  below  the  level  of 
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the  standing-water  of  the  closet,  and  any  leak  here  would 
show  itself  by  a  water-leakage,  and  would  also  be  noticed  by 
the  loss  of  water  in  the  closet.     A  plan  is  given  in  Fig.  171  of 


Fig.  171. — Plan  of  "Vortex"  outgo  on  left-hand. 


a  "  Vortex  "  closet  with  its  "  outgo  "  on  the  left  hand — looking 
at  the  closet — though  the  closet  is  not  yet  made  with  the  out- 
let on  the  left  hand. 

References  to  Plate  XVI. 

A  and  B. — "  Vortex  "  closet  with  lead  outgo  soldered  to  branch  soil-pipe. 

C  and  C^. — The  "  Plunger "  syphon  cistern,  three-gallon  supply. — See 
Fig.  254. 

D. — Slate  cistern  with  solid  plug,  E  w,  for  emptying  same,  through  waste- 
pipe,  Y,  into  gutter,  and  with  overflow-pipe,  v,  discharging  into  the 
overflow-pipe  of  the  safe,  T  T^. 

E. — 3|in.  lead  soil-pipe  (with  astragal  joints),  discharging  with  open  end 
into  intercepting-trap,  and  continued  up  to  above  ridge  of  roof  for 
ventilation,  as  shown  at  F^,  with  a  "double-cap"  cowl,  G,  on  top 
of  same.  N.B. — The  pipe  where  it  passes  through  the  cistern  room 
should  be  lathed  and  plastered  over,  as  shown  at  h  h. 

G. — "  Double-cap"  cowl,  as  Fig.  262. 

H. — Stoneware  "soil-pipe  intercepting-trap." — See  Figs.  64  and 65. 

M  N. — 2-in.  lead  ventilating-pipe  to  branches,  to  prevent  syphonage  of 
closet  traps. 

P. — Safe  or  tray  under  water-closet,  made  of  5-lb.  or  4-lb.  lead,  and 
standing  up  6  in.  on  each  side. 

R. — Overflow-pipe  to  safe  discharging  outside  of  external  wall,  and  having 
a  hinged  copper-flap  on  its  end,  R^. 

S. — Safe  under  slate  cistern,  with  its  overflow-pipe,  T,  discharging  into  the 
open  air,  and  having  a  flap  on  its  end. 
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"  Excelsior ' 
closet. 


The  Pateiit  "  VVa^h-oiit"  Closet. — Though  this  closet  is 
patented  by  Mr.  Rowley,  potter  (Mr.  Woodward's  representa- 
tive), it  was  invented  by  me.  Jennings'  "Monkey"  closet  in 
"  one  piece,"  had  been  fixed  in  a  warehouse  in  the  city  where 


Fig.  172.— Section  of  the  "Wash-out"  closet  basin. 

it  was  giving  great  dissatisfaction.  I  looked  at  the  closet, 
and  thought  it  could  be  improved  in  several  points,  and  had  a 
lead  one  made  to  try,  giving  more  depth  of  water  in  the 
bottom  of  the  basin  for  receiving  the  deposit,  and  supplying 

the  closet  by  means  of  a  flush- 
ing-rim, instead  of  a  "  fan- 
spreader."  I  also"^  separated 
the  trap,  making  the  closet  in 
two  pieces,  so  that  its  "  outgo  " 
could  be  turned  round  to  any 
point,  and  also  for  making  the 
trap  of  lead  for  soldering  to 
lead  soil-pipe.  It  is  much 
superior  to  the  old  Hopper 
closet. 

The  "  wash-out "  closet 
has  now  many  imitations,  e.g.,  Messrs.  Doultons'  "  Flush- 
out,"  and  then  there  is  the  "  Excelsior " — made  almost 
on  the  very  lines  of  the  "  Wash-out."  No  doubt  Mr.  Bostell 
has  improved  the  closet,  which  he  calls  the  "  Excelsior," 
by  bringing  tivo  inlet-arms  into  the  rim  of  the  basin  ;  and 

*  I  (lid  not  know  at  this  time  that  Mr.  Jennincjs  ever  thoufjht  of  making  the 
trap  independent  of  the  basin,  but  in  his  valual)ic  book,  "  Plumbing,"  Mr.  Huchan 
makes  this  clear,  by  stating  that  the  patent  for  the  "Monkey"  closet  was  in  one 
or  two  pieces. 


Fig.  173.— "Wash-out"  closet  and 
trap  in  two  pieces. 
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he  has  also  altered  one  or  two  other  parts  of  the  closet,  but 
as  his  closet  is  in  one  piece  of  tvare,  there  is  the  difficulty 
of  making  sound  and  durable  jointings  with  the  soil-pipe  and 


Fig.  174. — Section  of  "  Water-battery  "  closet. 

vent-pipe   (as    in    all    closets   with    earthenware  "  out-lets ") 
when  the  closet  is  fixed  inside  the  house. 

In  the  "Water-Battery"  closet — which  I  designed    and  "Water- 
patented— the  outlet  of  the  basin  is  in  the  front,  where  it  is  cSset? 


F:g.  175.—  ••  Water-battery"  closet  and  trap. 

screened  from  sight,  as  shown  in  section,  Fig.  174.  The 
closet  is  made  Avith  double  or  single  inlet  arms  for  supplying 
the  rim,  and  for  washing  out  the  "  standing-water "  of  the 
basin  ;  but  as  in  all  closets  of  this  class— the  "  Wash-out,"  the 
"Flush-out,"  "Doulton's,"  the  "Excelsior"— the  first  forceof  the 
incoming  supply  of  water  is  spent  upon  the  basin,  and  by  the 
time  it  reaches  the  trap  its  streng*:h,  or  cleansing  force,  is 
gone,  and  the  water  then  gravitates  through  the  trap  in  a 
O    2 
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most  unselfish  kind  of  way,  taking  little  or  nothing  with  it.  In 
fact,  one  flush  of  water  of  only  two  gallons  never  thoroughly 
cleanses  the  trap  of  such  closets.  This  water-closet  is  much 
liked  by  some  people,  but  I  prefer  the  "  Vortex." 


Trapless 
closet. 


Fig.  176  shows  a  transverse  vertical  "section"  of  "Pear- 
son's patent  Trapless  Twin-basin  Water-closet."  As  I  have 
been  so  often  asked  for  my  opinion  respecting  this  closet,  I 
give  it  here ;  especially  as  what  I  have  to  say  about  it  applies 
to  a  great  extent  to  the  whole  batch  of  trapless  closets  now 


\ W 


Fig.  176. — Section  of  the  "  Twin-baain  "  closet. 


"Twin- 
basin." 


before  the  public.  As  we  are  seeking  after  perfection  in  the 
sanitary  appliances  of  our  houses,  any  fitting  (especially  a 
water-closet)  that  will  not  bear  the  closest  examination  in  its 
smallest  detail  should  be  put  on  one  side  as  unfit  for  its 
purpose. 

As  its  name  discloses,  this  trapless  "  twin-hasin  "  closet  has 
tzvo  basins — not  for  the  purpose  of  double  use — for  twins  to 
enjoy  each  other's  company  in  using  one  closet  together,  as  old 
women  cronies  often  do  with  old-fashioned  double-holed  seats 
in  country  privies  ;  but  one  basin,  or  compartment.  A,  is  for 
receiving  the  deposit,  and  one,  B,  for  the  automatic  supply-valve, 
D,  to  work  in.  The  two  basins  are  connected  together,  as 
shown  in  section,  upon  one  trunk,  or  outlet,  like  the  letter  Y, 
and  on  plafi  look  like  two  O's  joined  together,  one  O  being 
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a  little  larger  than  the  other.      A  dwarf  partition,  C,  going 

down  from  the  top  to  within   a  few  inches  of  the  bottom, 

divides  the   upper  parts   of  the  two  basins,    but   the   lower 

parts  of  the  two  basins  are  in  direct  and  open  communication, 

so  that  any  t hi  tig  which  may  be  put  into  one  basin  can  pass 

freely  into  the  other.     The  water  stands  at  the  same  level  in 

the  two  basins,  and  is  kept  there  by  the  plug-valve,  F. 

When  the  closet  is  used,  the  excrement  deposited  into  the   Sides  coated 
.  with  filth. 

larger  basm,  or  closet  proper,  finds  an  easy  passage  under  the 

dwarf  partition  into  the  side-basin  or  ball-valve  compartment, 

B  ;  and,  therefore,  the  sides  of  this  compartment  must  very 

soon  become  coated  over  with  filth,  as  well  as  the  copper  ball 

or  float,  E,  itself.     This  evil  is  further  augmented  by  the  fact 

that  the  incoming  water  would  have  no  cleansing  effect  upon 

this  *'  side-basin  "  at  all,  as  the  water  only  gravitates  into  this 

basin  ;  but  perhaps  it  is  considered  that,  as  this  basin  is  "  out   "Out  of 

of  sight,"  being  under  the  seat,  it  is  also  "  out  of  mind  I  "  ^^^  ''    '^' 

Again,  the  top  part  of  the  plug-valve,  F,  must  get  coated  Pli:g  valve. 
over  by  the  settlement  of  the  liquid  excrement  upon  it,  more 
or  less,  every  time  the  closet  is  used.  And,  as  it  w^ould 
always  be  drawn  up  out  of  the  way  of  the  incoming  flush,  for 
the  contents  of  the  basin  to  pass  out,  it  would  never  get 
properly  cleansed. 

The  absence  of  a  trap  to  this  closet  is  a  further  evil.  The  Absence  of 
solid  excrement,  or  paper,  deposited  in  this  closet,  would  at 
times  get  caught  under  the  seating  of  the  plug-valve,  F,  and 
when  the  water  had  thus  leaked  out  of  the  basin,  soil-pipe  air, 
and  perhaps  sewer  gases  too,  would  have  an  easy  passage, 
through  the  imperfect  seating  of  this  plug,  into  the  house.  And 
the  escape  into  the  house  of  this  soil-pipe  air  would  continue 
until  the  closet  was  used  again,  which  in  some  cases  would 
not  be  for  hours,  or  days,  together.  And,  to  add  to  these 
evils,  the  basin  would  not  only  be  empty,  but  it  would  be  dry 
as  well,  giving  the  deposit  a  fair  chance  of  sticking  to  the 
place  where  it  fell. 

If  the  reader's  attention  is  not  wearied,  the  writer  would  ^^'at^r 

leaked  out 
like  to  point  out  two  other  evils  in  connection  with  this  closet,   of  cistern. 

{a)  When  the  basin-plug,  F,  has  leaked  out  the  water  of  the 
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basin — the  evils  of  which  we  have  just  been  considering — the 
leakage  still  continues  until  it  has  emptied  the  cistern,  which 
supplies  the  closet,  for  the  supply-valve,  D,  is  shut  by  the 
floating  up  of  the  ball,  E,  and  this  can  only  be  done  when  the 
Overflow.  basins  are  full  to  their  regulated  height  of  water,  (p)  The 
overflow  is  formed  on  the  side  of  the  closet.  It  is  taken  out 
of  the  bottom  of  the  side-basin^  and  then  carried  up  to  within 
a  few  inches  of  the  top,  when  it  is  brought  down  again  and 
made  to  enter   the   closet  just  below  the   basin-plug.     The 


Fig.  177. — ^Jennings'  trapless  closet. 


OverHow 
defective. 


mouth  of  the  overflow"^  is  grated  over,  but  though  this  may 
keep  out  the  solid  excrement,  it  will  not  keep  out  the  liquid 
excrement,  and  this  part  of  the  overflow  must  in  time  get 
very  foul,  as  it  would  never  get  properly  washed  out.  But 
this  is  not  the  chief  evil  of  this  overflow,  for  the  water-seal 
of  this  overflow  is  dependent  upon  the  soundness  of  the  plug. 
When  this  plug  leaks  the  water  out  of  the  basin,  it  also  leaks 
the  water  out  of  the  overflow-pipe,  except  just  a  little  which 
is  kept  in  its  mouth  by  the  saucer-shaped  form  of  the  pipe 
where  it  is  connected.  But  the  higher  perforations  over  the 
mouth  of  the  overflow  stand  only  just  below,  if  they  do  not 
stand  above,  the  water,  so  that  any  noxious  gases  in  the  pipe 


I  understand  an  improvement  has  been  made  in  this  overflow  arrangement. 


WATER-CLOSET  APPARATUS.  21$ 

would  find  an  easy  passage  through  this  overflow   (when  the 
basin  is  empty)  to  the  house. 

Jennings'  trapless  closet,  as  shown  in  the  drawing,  Fig.  Jen-ngs' 
177,  has  many  of  the  defects  condemned  in  the  closet  last 
described.  Without  any  close  examination  of  this  closet  it 
will  suffice  to  point  out  one  or  two  defects.  The  exposed 
surfaces  of  the  plunger,  B,  and  the  parts  above  it  leading  to 
the  overflow,  F  E,  would  soon  get  coated  over  with  excre- 
ment and  become  foul.  Then  there  is  the  difficulty  in 
connecting  it,  with  a  reliable  and  durable  jointing,  to  the 
soil-pipe. 

There  is  such  a  variety  of  water-closets  now  in  use  that  ^j^^^^^^* 
to  attempt  to  describe  each  individual  closet  would  take  more  u^e. 
time  and  space  than  can  be  afforded.  Besides,  water-closets, 
however  perfect  they  may  be,  are  not  the  nicest  places  in  the 
world  to  linger  in.  Let  it  suffice,  then,  to  say  that  nearly 
every  water-closet  made  comes  under  the  principle  of  one  or 
other  of  those  already  described. 

It  is  not  my  intention  here  to  name  the  best  makers  of 
water-closet  apparatus,  for  each  maker  has  his  own  speciality, 
but  the  workmanship  and  material  in  some  (as  in  everything 
else  in  this  world)  are  so  vastly  superior  that  it  does  not 
require  a  finger-pointer  to  point  this  out,  but  an  open  eye  to 

see  it. 

All  that  is   wanted    in  selecting  a  good  water-closet   is  Common 

.  Jit         sense  m 

common  sense.     Go  to  a  good  house  of  btisiness,  and  select  a  selecting 
closet  according  to  the  principles  laid  down  in  this  chapter,  ""^l^f^^ 
and  you  will  have  done  one  great  thing  towards  obtaining  a 
wholesome  water-closet ;  but  remember  that  a  water-closet  is 
not  a  deodorizer,  and  that  if  it  is  to  be  sanitary  all  its  belong- 
ings must  be  made  sanitary. 

Trough  Water-Closets.—Yox  the  last  ten  or  fifteen  years 
trough  closets  have  been  much  used  in  school  buildings,  and 
great  improvements  have  been  made  in  such  arrangements 
from  time  to  time.  But  the  principle  of  a  trough  closet  is  not 
a  good  one.  For  the  effluvia  coming  from  the  occupants  of 
two  or  three  seat-holes  to  be  able  to  circulate  to  other  occu- 
pants of  the  same  range,  as  shown  by  the  arrows  in  the  draw- 
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ing,  Fig.  178,  cannot  be  wholesome,  especially  as  there  would 
be  also  the  bad  air  coming  from  excremental  matter  stand- 
ing  in  the  trough  and  decomposing  there,  stirred  up  as  it 


Fig.  178. — Water-closet  Trough,  bad  arrangement. 

would  be  by  each  usage  of  a  seat-hole.  Such  arrangements 
form  a  ready  means  for  spreading  diseases,  for  there  would 
be  no  guarantee  that  each  child  or  person  using  such  a  closet 


II  liiSllil 


Fig.  179. — The  "  Greatorex  "  Water-closet  Range. 


.should  be  m  a  healthy  state.  A  child  suffering  from  some 
contagious  disease  takes  his  or  her  seat  on  a  closet  range,  as 
shown  in  the  drawing,  say  at  B  ;  other  children  on  each  side, 
at  A  and  C,  are  using  the  closet  at  the  same  time,  and  these 
children  sit  and  chat  away,  as  if  there  were  no  such  things  as 
disease  germs  and  sicknesses. 

If  trough-closets  "  must  be  used,  the  seat-holes  should  be 
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SO  constructed  that  no  air  can  pass  from  one  to  the  other — i.e., 
the  closet-holes  should  be  isolated  from  each  other.  Instead  of 
a  huge  trough,  a  drain-pipe  could  be  carried  the  whole  length 
of  the  range,  with  junctions  for  receiving  basins  or  conductors 
from  each  seat-hole,  as  shown  at  D,  E,  F,  Fig.  179.  And  these 
"conductors"  should  be  made  to  dip  into  the  "standing- 
water"  of  the  closet  pipe,  A  A,  about  h  in.  The  range  of 
closet-basins  could  be  supplied  with  water  by  means  of  a 
Field's  Automatic  Flushing-Tank,  B,  for  keeping  them  clean 
and  wholesome,  and  for  changing  the  entire  contents  of  the 
closet  as  often  as  required.  The  "  standing-water  "  of  the 
closet-pipe,  A  A,  could  also  be  changed  by  means  of  a  syphon, 
G,  which  would  be  started  by  the  discharge  of  the  flushing- 
tank. 


Lead  safes. 


Soldered  to 
the  trap. 


CHAPTER    XIII. 

WATER-CLOSET   SAFES   AND   THEIR    OVERFLOWS. 

Safes   under   Water-Closets — Old    Method    of  Fixing   Safe- Wastes — The   more 
Modem  Method — The  Proper  Method. 

Safes  Wider  Water-Closet  Apparatus. — To  prevent  damage 
to  ceilings  by  an  overflow  of  water  from  the  apparatus,  either 
through  a  "  stoppage  of  the  water-closet,"  or  a  break-down  of 
the  supply-valve,  a  "  safe,"  or  tray,  should  be  fixed  under  each 
water-closet  apparatus,  when  the  closet  is  "  up-stairs,"  or  over 
an  important  ceiling. 

This  safe  should  be  made  of  lead,  4,  5,  or  6  lb.  to  the 
superficial  foot — according  to  the  character  of  the  other  work 
in  connection  with  it.  It  should  be  turned  up  at  each  of  the 
four  sides  from  4  to  6  in.,  and  soldered  at  each  angle.  If 
the  safe  is  not  made  the  full  size  of  the  enclosure,  it  should 
be  made  a  few  inches  larger  than  the  external  size  of  the 
apparatus,  so  as  to  cause  the  water  when  overflowing  the 
closet-basin  to  fall  inside  the  safe. 

When  the  trap  is  wider  the  floor,  the  safe  should  be  care- 
fully soldered  to  the  closet-trap  ;  but  if  it  is  fixed  011  the  floor, 
with  a  horizontal  branch  soil-pipe  from  it,  the  safe  should  go 
under  the  trap,  and  be  soldered  round  the  outlet  or  branch 
soil-pipe,  unless  it  stands  high  enough  to  admit  the  safe  with- 
out interfering  with  its  "  stand-up." 


Old  method  Waste-Pipes   or   Overflow- Pipes   from    Safes. — The    old 

method  of  fixing  waste-pipes  to  safes,  viz.,  by  taking  a  pipe 
from  the  safe  direct  into  the  closet-trap,  is  not  only  unsanitary, 
but  it  is  of  no  value  for  preventing  damage  to  ceilings  in  case 
of  an  overflow  of  the  closet,  for  the  pipe  generally  used  for 
such  purposes  is  only  |-in.  or  i-in.  bore.    Now,  when  a  water- 
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closet  gets  stopped  up,  it  is  generally  by  a  stoppage  in  the 
trap.  Of  what  use  can  this  little  safe-waste  be  in  such  a  case  ? 
And  if  the  supply-valve  should  break  down  at  the  same  time, 
where  is  the  overflowing  water  to  go  but  on  the  ceilings  ? 

There  is  another  objection  to  this  mode  of  disposing  of 
this  waste.  When  it  is  connected  with  the  water-closet  trap, 
this  waste-pipe  is  often  inserted  into  the  trap  about  the  water- 
level,  so  that  the  smallest  disturbance  of  the  water  in  the  trap 
allows  any  air  in  the  soil-pipe  to  escape  through  this  pipe  into 
the  house.  But  supposing  the  waste-pipe  to  be  connected 
to  the  closet-trap  well  below  the  water-line,  every  time  the 
water-closet  is  used  the  foul  water  of  the  trap  would  wash  up 
into  the  safe-waste  and  give  off  bad  air. 

The  more  modern  method  of  fixing  a  separate  trap  under  The  more 

.  •  1      u      modem 

the  safe,  and  connecting  it  by  a  li-in.  or  2-in.  lead  pipe  with  the  method, 
soil-pipe,  may  be  an  improvement  on  the  old  plan,  but  it  is  a 
very  unsanitary  way  of  providing  an  escape  for  any  overflow 
of  the  closet.  True,  there  is  no  danger  of  an  overflow  of 
water  from  such  •  treatment,  for  a  2-in.  round-pipe  trap, 
or  a  6-in.  D-trap,  with  a  2-in.  waste-pipe  into  the  soil-pipe, 
would  take  away  the  water  as  fast  as  it  overflowed  into  the 
safe ;  but  there  are  two  great  evils  attending  such  a  mode  of 
fixing  safe-wastes,  viz. : — 

(I.)  This  safe-trap  is  charged  by  the  usage  of  the  water- 
closet  in  connection  with  it,  and  by  this  closet  only ;  so  that 
when  other  water-closets  are  in  use  upon  this  stack  of  pipe, 
and  this  water-closet  remains  in  disuse,  the  water  in  this 
trap  becomes  often  unsealed,  or  it  evaporates,  and  any  air  in 
the  soil-pipe  pushes  its  way  through  the  unsealed  safe-trap 
into  the  house,  and  will  continue  to  do  so  until  its  own  water- 
closet  is  used  and  the  "  weeping-pipe  "  re-charges  the  trap. 

(2.)  The  "  weeping-pipe  " — which  is  connected  at  one  end 
with  the  ser\-ice  to  the  water-closet  basin,  while  the  other  end 
is  made  to  discharge  into  the  safe-trap— often  fails  in  its 
ser\-ice.  A  little  sediment  gets  into  the  pipe,  and  after  a  time 
it  becomes  stopped  up,  and  fails  in  its  charges  to  the  safe-trap, 
which  soon  becomes  dry,  and  leaves  the  house  exposed  to  the 
soil-pipe  air. 
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Proper  The  proper  way  of  fixing  safe-wastes  or  overflow-pipes  to 

"^^   °  ■  water-closet  safes  is  to  take  a  pipe  from  tlie  safe  and  continue 

it  through  some  external  wall  of  the  house,  without  co7inecting 
it  in  any  way  zvith  the  soil-pipe  or  any  other  pipe*  as  shown  in 
the  drawings,  Plates  X.  and  XV.  (See  Fig.  146,  p.  184, 
showing  plan  of  a  water-closet  safe,  S  S,  and  its  overflow-pipe, 
S  d).  The  shorter  this  pipe  is,  the  better,  and  care  is  required 
in  fixing  it,  or  the  ceilings  adjacent  to  the  water-closet  had 
better  be  insured.  Its  size  must  depend  upon  the  size  of  the 
service  to  the  water-closet,  and  the  pressure  of  water  upon 
the  supply-valve  to  the  apparatus.  But  a  2-in.  lead  waste- 
pipe  is  large  enough  for  any  waste  to  a  water-closet  safe. 

The  outlet  should  always  be  a  foot  lower  than  the  inlet 
end  ;  and  the  inlet  end  should  be  opened  out  a  little  larger 
than  its  diameter,  and  soldered  to  the  safe  with  a  counter-sunk 
soldered  joint,  so  as  to  give  all  the  water-way  possible  into 
the  pipe,  and  to  ensure  a  pressure  upon  the  copper  flap,  to 
keep  it  open  when  the  closet  is  overflowing.  (See  R', 
Plate  XVL,  facing  p.  209.) 
Flap  valve.  A  brass  or  copper  hinged-flap  should  be  soldered  on  the 

discharging  end  of  all  such  waste-pipes  in  country  houses,  to 
prevent  birds  building  in  the  pipe,  and  also  to  prevent  the 
wind  blowing  through  the  pipe — for  it  can  whistle  through 
this  pipe  in  a  very  objectionable  way  at  times. 

*  Overflow  pipes  from  w.-C.  safes  were  treated  in  this  way  so  long  ago  as 
1868,  in  some  works  carried  out  under  the  direction  of  the  well-known  architect, 
Mr.  J.  P.  St.  Aubyn. 


CHAPTER  XIV. 

SLOP-SINKS  AND  THEIR  WASTES. 

Slops  and  Water-closets-Slop-Sinks  and  Water-closets  Combined-Many  ways 
of  fitting  up  Slop-sinks-"  Water-shoot"  Slop-sink-Housemaids  and 
Nursemaids'  Sinks,  or  Wash-up  Sinks  and  Slop-sinks  combined-Draw-off 
and  Slop-sinks  Combined  -  Traps  to  Slop-sinks-Waste-pipes  and  their 
Disconnection  and  Ventilation-Flushing  Cisterns  for  Cleansmg  Slop-wastes. 

A  SLOP-SINK,  i.e.,  a  place  for  emptying  slop-pails,  is  not  so  Slop-sink, 
essential  as  a  water-closet ;  but  no  house  of  any  dimensions 
should   be  without  one,  not  only  as  a  convenience   for   the 
servants  and  a  means  of  saving  labour,  but  also  as  a  protection 
to  the  water-closet  apparatus. 

When  there  are  no  slop-sinks,  the  servants  are  sure  to  Sk-ps^^nd^^^ 
empty  their  pails  down  the  nearest  water-closet,  and  this  ^^^^"-co.e.. 
they  do,  generally,  leaving  the  slops  to  find  their  own  way 
through  the  basin,  trap,  and  soil-pipe,  without  even  pulling  up 
the  handle  of  the  apparatus  to  give  it  a  free  passage,  or 
taking  the  smallest  trouble  to  wash  it  away— no  matter  what 
may  be  the  contents  of  the  slop-pails.  Then  these  corrosive 
matters  from  the  chamber  utensils  are  left  in  the  water-closet 
where  they  have  been  discharged,  to  foul  the  apparatus  and 
trap  for  hours,  and  to  send  forth  their  unpleasant  smell  until 
the  next  legitimate  use  of  the  water-closet  occurs. 

There  is  another  evil  attending  such  a  mode  of  disposing  SpJ-^-S  ^^ 
of  the  bed-room  slops.  The  slops  are  often  thrown  into  the 
water-closets  in  such  a  careless  way  that  they  splash  over  the 
top  of  the  closet  basin,  and  run  down  inside  the  enclosure, 
where  they  are  out  of  sight  and  out  of  mind,  though  not  out 
of  scent.  If  the  apparatus  and  the  floor  inside  the  seats  or 
enclosures  of  such  water-closets  were  examined  they  would  be 
found  in  many  instances  covered  with  filth.     Besides,  a  water- 
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Slops,  where 
to  empty  ? 


closet  seat  with  slops  splashed  all  over  it,  is  not  the  most 
comfortable  place  to  sit  upon.  Many  a  person  after  trying 
such  a  seat  in  some  dark  water-closet  in  a  friend's  house,  has 
wished  that  his  host  had  gone  in  for  slop-sinks  as  well  as  for 
ivatej'-cXosQt  seats. 

But  if  no  proper  places  are  provided  where  the  servants 
can  empty  their  pails,  what  are  they  to  do  with  the  slops  .-' 
Are  they  to  take  them  down  to  their  own  water-closets  in  the 


Fig.  i8o. — View  of  a  "  Water-shoot"  slop  sink. 

area — which  are  certainly  better  adapted  to  receive  them  "> 
What !  lug  a  pail  of  slops  right  down  through  the  house  to 
splash  their  own  water-closet  seats  all  over  !  That  is  hardly 
like  the  English  servant  of  the  period. 


Proper 

places. 


Many  ways 
of  fitting  up. 


Proper  places  should  be  provided  in  every  house  for 
emptying  the  slops,  and  where  slop-sinks  cannot  be  afforded 
the  water-closets  should  be  specially  fitted  up  for  receiving  the 
slops.  (See  water-closets  and  slop-sinks  combined,  pages 
177  and  199.) 

A  slop-sink  can  be  formed  in  many  ways.  It  can  befitted 
up  by  itself,  or  attached  to  an  ordinary  housemaid's  sink,  and 
thus  the  two  sinks  may  be  combined.      If  cheapness  is  a  con- 
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sidcration,  it  may  be  fitted  up  in  a  most  inexpensive  and 
simple  way — in  addition  to  the  cost  of  its  waste  and  service. 
All  that  is  necessary  is  a  pottery-ware  basin  (white  inside), 
large  enough  to  receive  a  pailful  of  slops,  and  for  this  an 
ordinary  water-closet  hopper  will  do  very  well.  There  should 
be  a  lead  tray  over  it,  standing  up  about  G-in.  at  the  back 
and    the  two  sides,  and  about  2-in.  in  the  front,  to  prevent 


Fig.  iSi. — View  of  "Water-shoot"  Slop-sink,  and  Enclosure. 

splashings  over  it ;  and  this  tray  should  fall  towards  the  basin 
with  the  lead  bossed  down  a  couple  of  inches  into  it. 


But  slop-sinks  are  now  made  by  many  manufacturers  of  "Water- 
sanitary  goods  for  the  special  purpose  of  receiving  slops,  slop-sink 
Some  years  ago  I  patented  the  "  water-shoot "  slop-sink, 
shown  in  Fig.  180.  It  consists  of  a  deep  hemispherical-shaped 
basin  with  a  square  top  and  dwarfed  front — i.e.,  the  back  and 
two  sides  are  carried  up  4-in.  higher  than  the  front  to 
prevent  splashings  over  the  sides  of  the  sink.  The  sink  is 
made  of  cast-iron,  enamelled  on  the  inside  with  white 
porcelain  enamel,  to  prevent  corrosion,  and  to  make  the  sink 
wholesome.     There  is  no  place  of  lodgment  in  any  part  of  the 
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sink  for  anything  to  make  it  unwholesome.  The  sink  used 
to  be  fitted  with  a  strong  white  glazed  earthenware  screener, 
or  grating,  as  shown  by  the  dotted  lines  in  the  drawing,  to 
arrest  flannels,  soaps,  brushes,  or  anything  which  might 
accidentally  be  thrown  away  with  the  slops ;  but  servants 
allowed  the  under-part  of  such  gratings  to  get  foul,  and  a 


Fig.  182. — View  of  a  Wash-up  Sink  and  Slop-sink  combined. 

a  simple  brass  grating  is  now  made  to  answer  the  purpose, 
and  is  more  wholesome.  This  sink  can  be  fitted  up  by  itself, 
as  shown  in  Fig.  181,  and  it  can  be  supplied  with  water  by 
a  valve-and-regulator,  similar  to  the  mode  of  supplying 
water-closets.  The  valve-and-regulator  can  be  fixed  on 
either  side  of  the  sink,  and  the  service-pipe  from  it  con- 
nected to  the  inlet  arm  of  the  sink  (G,  Fig.  180).  In  the 
drawing.  Fig.  181,  the  knob-pull  for  opening  the  supply-valve 
is  shown  on  the  right-hand  side,  at  S. 


s/.op-s/.y/irs  a.xd  their  wastes. 


--:> 


Wash-up  and  Slop-sink  combined. — The  "  water  shoot  " 
slop-sink  may  also  be  fixed  in  combination  with  a  wash- 
up  sink,  as  shown  in  the  drawings,  Figs.  182  and  183. 
When  this  is  the  case  the  waste-pipe  from  the  wash-up  sink 
should  be  taken  into  the  arm  of  the  slop-sink,  as  shown  at  D, 
Fig.  206,  which  is  enlarged  in  such  cases  for  the  purpose 
of  receiving  a  2-in.  waste-pipe.  The  wash-up  sink  can  then 
be  filled  up  with  clean  water,  from  the  cocks  over  it,  and  dis- 


"  Combina- 
tion "  sinks. 


•vinPjT!?"!**!^  :•;■  li'rwi-.'nJl 


Fig.  183. — \^ew  of  "  Xursemaids'  "  Sink  and  Slop-sink  combined. 


The    Housemaids' 

inks. 


charged  in  a  good  cleansing  volume  for  keeping  the  sinks 
and  their  belongings  clean  and  wholesome.  Eight  crallons 
can  be  discharged  in  this  way  in  as  many  seconds 
wash-up  sink  in  the  drawing,  Fig.  182,  is  a  wood  sink,  lined 
with  strong  tinned  copper.  The  back — and  this  should  be 
the  case  with  the  end  when  it  butts  against  a  wall — is 
carried  up  an  inch  or  two  above  the  draw-ofi"  valves  to  prevent 
splashings  against  the  wall.  The  drawing.  Fig.  183,  shows  a  Nursemaids' 
similar  sink,  but  made  of  fine  white  glazed  earthenware  about 
f -in.  thick,  instead  of  copper.  A  piece  of  marble  skirting  can 
be  fixed  at  the  back,  as  shown  at  E.  and  also  at  the  end  when 
p 


sinks. 
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SO  required.  The  former  sink  is  specially  adapted  for  wash- 
ing up  crockery  ware,  as  the  material  (copper)  being  elastic 
prevents  breakages.  The  latter  sink  being  in  white  ware 
is  made  specially  for  nursemaids'  use,  for  washing  children's 
socks,  &c.,  in.  Both  sinks  are  perfectly  sanitary,  being  of 
a  non-absorbent  material,  I  think  zvood  sinks  are  a  mistake, 
especially  for  washing  chamber  utensils  in,  yet  such  sinks  are 
often  fixed  where  they  are  sure  to  be  used  for  such  purposes. 


Angle 
slop  sink. 


Drazv-off  and  Slop-sink  combined. — It  is  so  very  con- 
venient in  a  large  house  to  have  a  place  for  drawing  off  water 

and  for  emptying  slops,  on 
the  chamber  floors,  and  it 
is  so  difficult  in  most  houses 
(constructed  as  they  gene- 
rally are,  without  proper  re- 
gard for  the  sanitary  wants 
of  the  house)  to  find  space 
for  fitting  up  a  housemaid's 
closet,  that  I  have  patented 
a  very  compact  sink.  Fig.  184, 
for  fixing  in  the  angle  of  a 
room — such,  for  instance,  as 
a  bath-room,  lavatory,  water- 
closet,  or  on  a  landing  or  any 
other  suitable  place,  away 
from  bed-rooms.  The  sink 
looks  neat  in  itself,  but  it  can 
be  enclosed,  as  shown  in  Fig. 
1 84,  in  any  kind  of  wood  to 
match  the  surroundings  ;  and 
with  a  flower-pot  and  flowers,  or  a  plant,  it  can  be  made 
ornamental  as  well  as  useful. 

The  sink  is  made  of  cast-iron,  and  \s  porcelain  enamelled  m 
white  ware  all  over  the  exposed  inner  surface.  The  sides  of 
the  sink  are  carried  up  to  a  height  of  18  ins.  above  the  basin 
part,  to  protect  the  walls  from  splashings ;  and  the  front 
edges   of  the   two  vertical  sides,  as  well  as  the  front  of  the 


— View  of  an  "Angle  "  Slop 
and  Draw-off  Sink. 
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sink,  are  recessed  to  receive  an  incJi  copper  perforated  pipe, 
which  is  fixed  to  the  sink  for  flushing-out  purposes.  A  large 
water-way  stop-valve  is  fixed  at  E  for  supplying  this  flushing- 
pipe.  Cross-bars  are  fixed  across  the  outlet — which  is 
3^-in.  clear  diameter — to  prevent  anything  passing  into 
the  waste-pipe  when  accidentally  thrown  into  the  sink  with 
the  slops. 

Draw-off  cocks  are  fixed  at  C  and  D,  for  filling  jugs  and 
pails  with  hot  or  cold  water,  and  union  connections  are  fitted 
at  F  and  C,  for  connecting  hot  and  cold  service-pipes  to 
same. 

A  strong  galvanised  iron  grating  is  fitted  to  this  sink,  for 
standing  pails  upon,  as  shown  at  B  ;  but  when  emptying  slops 
into  the  sink,  the  grating  can  be  turned  back  against  an 
india-rubber  buffer  fixed  in  the  side  of  the  sink  to  receive  it. 

Another  form  of  sink  for  fixing  under  supply-cocks,  for  Sink  for 
drawing  water  and  for  emptying  slops  into,  is  shown  in  Fig.   ^vTter."^ 
185.     This  sink  can  be  fixed  on  the 
floor,  or  on  a  platform  raised  a  few 
inches  above  the  floor.     This  sink  is 
made  of  strong  cast-iron,  enamelled 
on  the  inside,  and  in    its    "outlet" 
pipe  with  white  porcelain.  The  back 
and  two  sides  are  made  to  stand  up     fig.  185.— "Floor"  Sink  for 
8-in.,  and  the  front  6-in.      An  extra        f '°P^'  ^"^^  fo""  ^-''^"S  under 

draw-off  cocks. 

large    grated  outlet   (tapering  from 

about  5i-in.  diameter  at  top  to  4-in.  at  bottom)  is  found  in 
the  bottom  of  the  sink,  to  take  slops  freely  away.  The  walls 
round  the  sink  can  be  tiled  with  white  tiles,  up  to  a  few  inches 
above  the  height  of  the  draw-off"  cocks,  or  the  walls  can  be 
flushed  with  lead,  to  protect  them  from  splashings. 

The  sink  shown  at  C,  Plate  XVII.,  is  made  of  white  Flushing-rim 
ware  of  great  strength,  to  prevent  its  breakage.  It  is  provided  Jj^^j^^^^  "'"^'"^ 
with  a  perforated  hollow  rim  right  round  its  upper  edge  for 
cleansing  every  part  of  its  interior  by  the  aid  of  any  ordinary 
flushing  arrangement.  For  this  purpose  I  prefer  a  two  or 
three  gallon  flushing  cistern  (as  shown  at  B,  Fig.  i86),  which 
P  2 
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discharges  its  contents  with  a  single  pull  of  the  handle, 
similar  to  the  flushing  cisterns  now  used  for  supplying  water- 
closets.  It  is  very  important  to  have  a  good  supply  of  water 
to  such  fixtures,  for  the  contents  of  bed-room  pails  are  often 
emptied  into  such  places  with  very  imperfect  means  of 
cleansing  the  sinks  and  their  wastes. 

Traps  to  The  trap  for  fixing  under  a  slop-sink  is  of  great  importance, 

s  op-sm  s.  ^^  ^^^  strain  upon  the  water-seal  of  such  traps  is  at  times  very 
great,  especially  when  such  sinks  are  fixed  upon  long  lengths 
of  waste  piping  of  small  diameter.  There  is  not  only  the 
danger  of  sypJionage,  from  the  rush  of  water  through  the  main 
pipe  into  which  slop-sink  traps  are  branched,  but  of  the  water- 
seal  being  lost  in  such  traps,  by  the  momentiun  of  the  dis- 
charges passing  through  them.  Slop-pails  brimful  are  often 
so  emptied  into  slop-sinks  as  to  cause  a  great  momentum  in 
the  passage  of  the  water  through  the  trap ;  and  where 
*'  round-pipe  "  traps  are  used  they  are  liable  to  be  left  with 
insufficient  water-seal,  as  explained  elsewhere.* 

Syphon  traps.  When    syphon   traps    are    fixed    under    such    sinks,   the 

"  outgo  "  should  be  bossed  up  a  little,  as  shown  at  II,  Fig.  183, 
to  give  the  trap  a  depth  of  seal  of  2|  in.,  and  also  to  give  it  a 
more  "  vertical "  rise  to  its  "  outlet,"  as  shown  in  Fig.  183,  at  C  H. 
And  even  then  to  make  such  a  trap  absolutely  safe,  it  should 
be  ventilated  from  the  crown  of  its  outgo.  I  prefer  to  use  a 
2-in.  (or  3-in,)  cast-lead  "  anti-D-trap,"  as  shown  in  the 
drawings  Figs.  180  and   184. 

A  slop-sink  is  entirely  dependent  upon  its  trap  for  keeping 
any  bad  air  in  its  waste-pipe  out  of  the  house,  as  there  is  no 
"  check-valve  "  between  it  and  the  basin,  as  in  a  valve  water- 
closet. 

Lead.  The  traps  should  be  of  lead,  so  that  its  connection  with  its 

waste  may  be  made  absolutely  reliable,t  by  a  wiped  soldered 
joint,  as  shown  in  the  drawings. 

Size.  The   size  of  the  trap  is  also  of  great  importance.     The 

traps  generally  fixed  under  slop-sinks  are  much  larger  than 

*  See  loss  of  water-seal  in  traps,  pp.  99 — 137. 
t  See  pp.  37—39 
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necessary.     For   private  houses,  a    2-in.  "round-pipe"    trap 
(with  its  outgo  bossed,  as  ahxady  explained),  or  a  2-in.  "anti- 
D-trap  "—where  the  length   of  the  piping  would  be  likely  to 
interfere  with  the  seal  of  a  "  round-pipe  "  trap— is  quite  large 
enough  for  private  houses,  and  a  3-in.  anti-D-trap  anywhere. 
I   have    directed    a    large   number  of  2-in.  traps  to  be  used 
during  the  last  few  years,  and  have  never  known  a  stoppage 
in  any  of  them.     In  clubs  and  hotels,  where  all  sorts  of  things 
are  thrown  down  such  places,  it  may  be  better  to  use  the  size 
larger,  but  a  trap  for  fixing  under  a  properly-constructed  slop- 
sink  should   never  be  larger  than  3  in.     When  9-in.  D-traps, 
and  4i-in.  or  4-in.  syphon  traps  are  used,  the  smell  of  bad  air 
coming  from  the  standing  water  is  often  extremely  offensive, 
especially  when  the  water  is  disturbed.      The  way  to  test  this 
is  to  stir  the  water  up  in  such  traps  with  a  stick.     If  the  water 
has  been  standing  in  the  trap  for  a  short  time  it  will  not  need 
much  stirring. 

Waste-pipes  to  5^/-.y/;;/J'i-.— Waste-pipes   from   slop-sinks  S'op-wastes 
are  generally  fixed  much  larger  than  necessary.      For  private 
houses  a  2-in.  lead  waste  is  large  enough  to  take  two,  or  even 
three    slop-sinks,  and    3-in.  waste   is    large    enough  for   any 
building,  no  matter  how  many  slop-sinks  may  be  branched 
into  it,  provided  that  such  sinks  are  properly  grated  to  prevent 
flannels,  soaps,  and  scrubbing-brushes  from  passing  through 
them.      As  explained  under  the  heading  of  "  the  size  of  soil- 
pipes,"  it  is  a  question  of  the  syphonage  of  the  traps  branched 
upon  a  small-sized  waste-pipe  rather  than  the  stoppage  of  the 
pipe.    When  such  waste-pipes  are  oi great  vertical  length,  the 
air-pipe  from  the  branches,  to  ventilate  the  traps,  should  be 
the  same  size  as  the  waste-pipe— ^.^.,  a  2-in.  waste-pipe  with 
2-in.  branches   should  have   2-in.  trap-ventilation  ;    a    2^-in. 
waste  a  2j-in.  trap-ventilation  ;  and  a   3-in.  waste-pipe,  3-in. 
ventilation,  though   a  3-in.  main   waste  with  2-|-in.  branches 
would  be   quite  proof  against   syphonage    with    2|-in.  trap- 
ventilation,   provided  that   the  right  kind  of  trap  were  used. 
(See  Plates  X.  and  XVI L,  showing  a  tier  of  slop  sinks,  with 
their  wastes  and  ventilation.) 
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Connection 
with  soil- 
pipes. 


"  Disconnec- 
tion "  and 
ventilation. 


Flushing  out 
sink  wastes. 


When  no  hot  water  is  laid  on,  to  be  drawn  off  over  a  slop- 
sink,  or  into  a  "wash-up"  sink  discharging  into  a  slop-sink- 
waste,  there  is  no  reason  why  the  slop-sink  waste  should  not 
be  connected  to  a  lead  soil-pipe.  But  where  hot  water  can 
find  its  way  into  a  slop-sink  waste,  either  from  a  hot-water 
cock  left  running,  by  the  carelessness  of 
servants,  or  from  a  leaky  hot-water  cock, 
the  waste  should  be  kept  quite  separate 
from  the  lead  soil-pipe,  or  the  soil-pipe 
will  soon  get  broken  by  expansion  and 
contraction. 


Waste-pipes  from  slop-sinks  should 
be  "  disconnected  "  from  the  drain — as 
described  to  soil-pipes — by  proper  in- 
tercepting traps,  and  the  pipe  should  be 
carried  up  through  the  roof  full  size  for 
ventilation,  as  explained  to  soil-pipes. 
The  waste-pipe  can  be  made  to  discharge 
into  a  drain-intercepting  trap,  as  in  Plate 
XVIL,  or  into  the  trap  which  intercepts 
the  soil-pipe  from  the  drain,  as  in 
Plate  X. 


Such  waste-pipes  often  become  very 
foul  through  imperfect  water  flushing  ; 
the  discharging  end  of  the  waste-pipe 
and  the  ventilating  terminal  of  its  air- 
pipe  should  therefore  be  kept  well  away 
from  all  windows  and  openings  into  the 
roof  or  house.  Good  services  of  water 
should  be  laid  on  for  readily  flushing  out  such  appliances. 
In  many  cases  Field's  annular  syphon,  by  being  placed  in 
a  proper  tank,  and  in  a  right  position,  could  be  made  to 
discharge  from  twenty  to  thirty  gallons  of  water  (rain- 
water could  be  caught  and  used  for  such  purposes) 
through  such  piping  periodically,  to  keep  it  clean  and 
wholesome.     When  baths  are  situated  near  slop-sink  wastes, 


Fio.  iS6. — Syphon  supply 
to  slop-sink. 


PLATE    XVII 
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and  arc  fitted  up  with  quick  discharging  wastes,  they  ma)- 
be  made  to  answer  the  purpose  of  a  flushing-tank,  by 
branching  their  waste  into  the  main-waste  of  the  slop-sink, 
care  being  taken  to  see  that  all  such  appliances  are  properl)- 
trapped  and  ventilated  to  prevent  syphonage.  When  baths 
are  in  rooms — dressing-rooms  or  otherwise — having  doors 
from  them  into  bed-rooms,  it  is  better  to  keep  their  wastes 
separate  from  slop-sink  wastes,  as  in  Plate  X.  Or  a  flushing 
syphon  cistern,  as  B,  Fig.  186,  or  V  and  w,  Plate  XVII.,  can 
always  be  fixed  over  such  sinks  for  cleansing  them  and  flush- 
ing out  their  traps  and  pipes. 

References  to  Plate  XV^II. 

A. — Sink  for  washing-up  purposes  (in  lead,  copper,  or  earthenware, 
according  to  its  work),  with  its  waste,  Y,  discharging  into  slop-sink, 
B.  The  sink  can  thus  be  made  to  flush  out  the  slop-sink,  trap,  and 
main  waste,  by  filling  it  with  water,  from  the  draw-off  taps  over  it, 
and  pulling  out  its  plug. 

B. — "Water-shoot"  slop-sink,  as  Fig.  180. 

C. — "  Flushing-rim,"  white  ware  draw-off,  and  slop-sink,  com.bined. 

D. — "Angle"  slop-sink  and  draw-off  sink  combined,  as  Fig.  186. 

E. — Lead  waste-pipe  (2-in.,  23-in.,  or  3-in  ,  according  to  circumstances) 
with  the  branches  from  the  sink-traps  vented,  as  shown   at  K, 

N',  n2. 

F.— The  air-pipe  of  the  main  waste. 

G. — Stoneware  drain-intercepting  trap. 

M. — Slate  cistern,  supplying  potable  wa.ter,  with  its  overflow  discharging 

into  the  overflow  of  the  safe,  and  thence  into  the  open  air,  S  O. 
V  w. — Syphon  cisterns  ("Flat-back"  and  "Angle")  for  flushing  out  the 

sinks — working  automatically,  or  by  the  pulling  of  a  handle. 


Baths  as 
scarce  as 
fountains. 


Baths 

according  to 
means. 


CHAPTER    XV. 

BATHS   AND   THEIR   WASTES. 

Baths  in  English  houses — Baths  in  Kitchens — Baths  in  Bed-rooms — Best  Baths  — 
Copper  Baths — Porcelain  Baths  —  Marble  Baths— Waste-valves — Service  to 
Baths — Baths  for  flushing  out  drains — Bath-wastes — Traps  for  Bath-wastes — 
Disconnection  of  Bath-wastes — Safes  under  Baths. 

Instead  of  a  bath  in  a  house  being  the  exception,  it  ought 
to  be  the  rule.  But  one  may  as  well  look  for  a  fountain  in  a 
desert  as  for  a  bath  in  any  of  our  old  English  houses.'^  It  is 
not  too  much  to  say  that  there  are  scores  of  villages  in 
England  without  a  single  bath  in  the  entire  village,  except 
perhaps  in  the  rector's  or  squire's  house.  And  many  of  our 
towns  are  scarcely  better  off,  I  am  afraid,  in  this  respect. 

To  mention  a  bath-room  to  a  landlord  or  householder  is 
to  paint  before  his  mind's  eye,  in  a  single  word,  the  Bank- 
ruptcy Court.  And  to  talk  about  having  hot-water  circulation 
throughout  a  house  is  to  plunge  landlord  and  tenant  into  /lot 
zvaier.  And  yet  it  is  astonishing  how  far  a  sovereign  will  go, 
especially  when  drawn  out  into  a  thin  gold  wire.  Instead  of 
having  to  pay  ;^30  or  £a<c>  for  fitting  up  a  bath,  as  many 
imagine,  this  can  be  done  at  any  cost  between  £\o  and  ;^ioo. 

If  a  West  of  England  broadcloth  is  too  expensive,  fall 
back  upon  fustian,  for  any  coat  is  better  than  no  coat  at  all. 
And  if  a  luxurious  bath-room,  with  all  its  convenient  appur- 
tenances, cannot  be  afforded,  have  a  makeshift  one  ;  for 
"  cleanliness  is  next  to  godliness,"  and  any  kind  of  bath  is 
better  than  none  at  all. 


*  English  people  are  beginning  to  see  the  value  and  comfort  of  full-sized  haths 
with  hot  and  cold  water,  and  no  nnu  house  now  in  London  and  the  suburbs  is 
considered  complete  without  this  modern  "luxury."  I  consider  that  no  house,  of 
any  fair  size,  is  complete  unless  it  has  at  least  two  baths,  one  for  the  family  and 
one  for  the  domestics. 
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Everybody  should  be  induced  to  cultivate  a  habit  of 
personal  cleanliness  by  a  bath  fitted  up  with  hot  as  well  as 
cold  water.  And  the  poorer  the  family  the  greater  the  need, 
perhaps,  for  such  a  bath. 

It  seems  the  fashion  for  large  families  to  crowd  themselves  Baths  in  the 
into  small  houses,  because,  I  suppose,  "  necessity  has  no  law  " 
with  them,  and  they  are  only  too  glad  to  get  any  house 
entirely  to  themselves.  It  is  difficult  in  such  cases  to  find  a 
room,  or  part  of  a  room,  that  can  be  spared  for  fitting  up  a 
bath.  But  rather  than  not  have  a  bath  in  the  house,  it  would 
be  better  to  fit  one  up  in  the  kitchen.  Nor  is  this  such  an 
unreasonable  place  as  at  first  seems,  for  in  such  houses  as  we 
are  considering  there  would  be  no  servants,  and  if  there  were, 
it  would  not  materially  alter  the  case,  as  they  could  be  sent 
into  another  part  of  the  house  when  any  of  the  adults  wanted 
a  bath.  The  advantages  of  such  a  position  for  a  bath  would 
be  somewhat  as  follows  : — 

1.  It  could  be  fitted  up  at  a  trifling  cost.  The  bath  should 
be  of  cast-iron,  enamelled  on  the  inside,  taper  shape,  with 
circular  ends,  and  rounded  bottom,  to  take  as  little  water  as 
possible.  These  baths  can  be  purchased  from  thirty  to  fifty 
shillings,  are  much  more  durable  than  zinc  or  tinned  iron,  and 
do  not  require  any  wood  "  cradle  "  to  support  the  sides.  A 
plug  and  washer  should  be  fitted  in  the  bottom,  and  from  this 
a  15-in.  or  li-in.  lead  waste-pipe  should  be  carried  through 
the  external  wall  and  discharged  with  an  open  end  into  a  stone 
channel,  leading  into  a  surface-trap.  This  waste  must  not  be 
connected  with  any  other  waste,  or  with  the  drain. 

2.  The  bath  could  be  enclosed  in  a  wood  casing,  to  look 
like,  and  to  answer  the  purpose  of,  a  seat,  as  shown  in 
Plate  XVIII.  ;  the  cover  should  be  hinged  to  the  back  rail, 
and  made  to  open  against  the  wall,  and  to  button  there  with 
wood  buttons,  when  the  bath  is  in  use. 

3.  Being  close  to  the  kitchen  boiler,  a  few  cans  of  hot 
water  could  be  thrown  into  the  bath  without  any  labour  or 
extra  expense  in  heating  it. 

4.  As  the  service-pipe  to  the  feed-cistern  (which  supplies 
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the  boiler)  would  be  close  at  hand,  it  would  be  inexpensive  to 
lay  on  a  cold-water  service-pipe  with  a  draw-off  tap  to  the 
bath. 

5.  As  there  would  always  be  a  fire  in  the  kitchen,  the 
children  could  have  the  comfort  of  it  when  taking  their 
Saturday  night's  bath,  without  any  extra  cost  or  additional 
labour  to  the  poor  overworked  mother.  (See  Plate  XVI IL, 
showing  bath  fixed  in  a  kitchen.) 


Baths  for 
better  houses. 


Having  explained  the  most  economical  way  of  providing 
a  bath  in  the  poorest  houses,  a  few  words  will  suffice  on  baths 
for  Pfood  houses. 


Baths  in 
bed-rooms. 


Baths  should  never  be  fixed  in  a  bed-room,  though  where 
it  can  be  afforded  it  is  a  great  convenience  to  have  a  bath  in 
a  dressing-room  adjoining  one's  bed-room,  for  one  can  turn 
out  in  the  morning  and  take  a  cold  dip  or  a  cold  shower ; 
or  a  hot  bath  can  be  taken  at  night  without  having  to  shiver 
one's  way  through  the  cold  air  of  a  corridor.  The  entrance 
from  the  bed-room  can  have  two  doors,  as  shown  in  the 
drawing,  Plate  X.,  facing  page  142,  and  a  doorway  can  also 
be  made  from  the  corridor  for  other  members  of  the  household 
to  use  the  bath. 


Bath-room.  The  bath-room  can  be  elaborately  fitted   up,  as  shown  in 

the  drawing,  Plate  XIX. 


Copper  baths. 


For  good  houses  there  is  nothing  better  than  a  bath  made 
of  copper  ;  for  if  a  hot  bath  is  needed  the  heat  is  not  absorbed 
by  the  material,  as  in  a  porcelain  bath.  And  copper  is  very 
durable.  After  years  of  wear  a  copper  bath  can  be  re- 
enamclled,  and  made  as  new  for  about  one-fifth  of  its  original 
cost,  and  when  entirely  worn-out  it  can  be  sold  for  old  metal 
for  about  one-eighth  of  its  original  price.  Copper  baths  are 
made  in  three  strengths:  "light,"  "strong,"  "extra  strong." 
They  should  be  tinned  before  being  enamelled. 

Fig.  210  shows  a  view  of  a  5  ft.  6  in.  taper  copper  bath, 
with  round  ends,  and  rounded  edges  to  bottom  and  brim.     A 
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quick  discharging  apparatus,  C  II,  is  fitted  up  at  the  foot  of 
the  bath,  and  this  apparatus  also  forms  the  overflow  of  the 
bath.  The  supply-valves,  A  B,  arc  secured  in  their  positions 
by  brackets  attached  to  the  stand-pipe,  c. 


Fig.  187.     View  of  Bath  with  Supply-valves  and  Waste  and  Overflow  Apparatus. 

Fig-.  188  shows  a  similar  bath  with  a  waste-valve  or  stop-   Bath  valves. 

valve  for  emptying  the  bath,  but  unless  a  very  large  stop-valve 

is  used  the  discharge  will  be  very  sluggish. 

Porcelain    Baths. — A    porcelain    bath    is   very  clean    and   Porcelain 

baths. 


Fig.  iSS. — View  of  Bath  and  Enclosure. 


durable,  and  nothing  can  be  better  for  public  baths  and 
hospitals,  but  for  private  houses  they  are  heavy  and  cumber- 
some, and  take  too  long  to  heat  to  the  same  temperature  as 
the  water,  when  a  hot  bath  is  quickly  wanted.  Rufiford's  or 
Finch's  well-known  porcelain  baths  have  been  much  used 
during  the  last  quarter  of  a  century.  A  thinner  porcelain 
bath  is  now  being  made  by  Messrs.  Cliff. 
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Marble  haths.  Marble  Baths,  when  cut  out  of  the  solid,  look  extremely 

nice,  and  their  appearance  in  summer-time  is  very  inviting  ; 
but  in  the  winter,  when  a  hot  bath  is  needed,  or  when  a  bath 
is  needed  for  invalids,  they  not  only  look  cold,  but  strike  so. 


Variety  of 
bath-valves 
and  cocks. 


Valves. 


"Quarter- 
turn  "  valves. 


It  has  been  the  custom  up  to  within  the  last  few  years — 

and  it  is  still  with   many  bath  manufacturers — to  fit  up  their 

baths  with  very  small  "  outlets  "  and  very  small  waste-cocks. 

There  is  such  a  variety  of  bath-valves  and   bath-cocks, 

that  it  will  not  be  worth  while  to  examine  the  merits  of  each. 

Let  it  suffice  to  say  that 
valves — of  whatever  descrip- 
tion— are  always  easier  to 
"  open  "  and  "  shut  "  than 
metal  ground-in  plug-cocks. 
The  "  screw-down  "  and  "  dia- 
phragm '•'  valves  take  so  many 
turns  of  the  handle  to  open 
or  shut,  and  the  water-way  is 
so  obstructed,  that  they  are  never  likely  to  be  extensively 
used,  though  they  are  very  easy  to  open.  The  "  quarter- 
turn  "  round-way  valve  gives  a  larger  water-way,  and  has 
this  additional  advantage — it  opens  and  shuts  at  a  quarter- 
turn  of  the  circle  ;  but  there  is  not  a  clear  way  through  it, 
and  it  is  not  so  good  as  a  "  feather-waste  valve,"  as  shown 
in  Fig.  189,  or  as  the  bath- valve  shown  in  Fig.  190.  A  child 
can  open  or  close  the  latter  class  of  valves,  and  by  their  use  a 
rapid  discharge  of  the  contents  of  the  bath  is  obtained, 
provided  that  the  bath  waste-pipe  is  of  good  capacity. 


Feather  "  Waste-valve. 


Step  to  bath.  When  a  bath  exceeds  a  certain  height,  say  2  ft.  3  in.  from 

the  floor  to  the  top  of  the  "  enclosure,"  it  ought  to  have  a  step 
for  the  convenience  of  getting  in  and  out  of  the  bath. 


Tile  border.  A  nicc  finish  IS  given  to  a  bath — when  it  would  be  too 

expensive  to  tile  the  walLs,  as  shown  in  the  drawing, 
Plate  XIX.,  facing  p.  236 — by  putting  a  margin  of  tiles  round 
the    top    of    the    bath,    as    shown    lined    out    in    Fig.     188. 
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Tiles    for    such    purposes  can  be  had  to  suit  almost  cvcry- 
bod\''s  taste  and  purse. 

According  to  the  Metropolis  Water  Act  the  supply-pipes  Service  to 
must  come  into  the  bath  above  the  water-line,  but  this  is  too 
high  for  the  hot-water  service,  as  when  a  bath  is  needed,  the 
water,  if  very  hot,  would  fill  the  room  with  steam.  The  pipe 
should  be  brought  into  the  bath  a  few  inches  above  the 
bottom  (in  cither  of  the  two  sides,  or  at  the  foot),  and  when 
the  water  is  very  hot  the  bath  could  be  filled  up  to  a  few 
inches  above  the  hot-water  inlet  with  cold  water  before  turn- 
ing on  the  hot-water  service  ;  this  would  prevent  steam  from 
coming  into  the  room. 

BATH   WASTES. 

How  many  a  foul  and  filthy  drain  would  to-day  be  clean 
if  baths  had  a  proper  means  of  discharge  ;  but  Avhilst  many 
live  beyond  their  means,  few  live  up  to  their  privileges. 

As  a  bath  contains  from  thirty  to  a  hundred  gallons  of  Baths  for 
water  (according  to  its  size  and  shape,  and  the  height  to  which  drain"'' 
it  is  filled),  it  ought  to  be  made  a  valuable  means  for  flushing 
out  the  house-drain.  The  waste  arrangement,  the  waste-cock, 
&c.,  should  be  of  sufficient  size  to  discharge  the  contents  of  a 
bath  at  the  rate  of  about  thirty  gallons  of  water  per  minute. 
And  when  such  a  body  of  water  can  be  discharged  into  the 
head  of  the  drain  (through  an  intercepting  trap,  to  break  the 
connection  with  the  drain),  and  the  bath  is  used  daily,  there 
will  be  no  need  of  any  automatic  flushing-tank  for  keeping 
the  drain  wholesome,  for  the  scour  of  water  from  the  bath 
will  keep  the  drain  perfectly  clean. 

But  such  miserable  appliances  are  generally  provided  for  Miserable 
emptying  baths,  that   if  the  water  "  dribbles  "  out  of  them  at  ^PP''^"^^^- 
the  rate  of  about  four  or  five  gallons  per  minute,  the  user  of 
the  bath  is   contented.     And  so  the  stored  energy  is  wasted 
away,    doing   no   good    to   the    pipes   or  drains,  and    saving 
nothing  to  the  water  company  which  supplied  it. 

How  often  one  comes  across  a  6-in.  or  8-in.  D-trap  and  a 
2-in.  waste-pipe  to  take  the  waste  water  from  a  bath, 
emptied  by  a  |-in.  or  i-in.  bath-pipe,  through  a  |-in.  or  i-in. 


240 


THE   PLUMBER   AND   SAXITARY  HOUSES. 


Baths  in 
dressing, 
rooms. 


square-way  stop-cock  !  And  then,  from  a  groundless  dread 
of  stoppage  somewhere,  or  from  ignorance  in  calculating 
the  size  and  number  of  holes  required  in  the  grated  outlet 
only  sufficient  perforations  are  made  in  the  bottom  of  the 


Fig.  190. — View  of  "Flap-valve"  for  eniptjnng  bath 

bath  to  charge  a  pipe  one-third  the  area  of  the  main  waste- 
pipe. 

When  a  bath  is  fixed  in  a  dressing-room  adjoining  a  bed- 
roomj  great   care   ought  to  be  taken  that  there  is  no  place 


Fig.  191. — Section  of  Flap-valve. 

about  it  where  soap-suds  can  hang  about  the  waste  or  over- 
flow piping  to  decompose  and  become  a  nuisance.  The  trap 
should  also  be  of  the  minimum  size — consistent  with  a  quick 
discharge  from  the  bath — to  prevent  a  large  body  of  stagnant 
water  standing  in  it.  A  year  or  two  ago  I  designed  a  flap- 
valve  arrangement  for  the  purpose  of  emptying  a  bath  rapidly, 
and    sealing  over   the    mouth    of  the   trap.      This   valve   is 


PLATE   XX. 
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illustrated  in  the  drawing^s,  Figs.  190  and  191.  The  interior 
of  the  "  valve-box  "  is  white  porcelain  enamelled  for  cleanli- 
ness, and,  as  shown  in  the  section.  Fig.  191,  it  gives  a  clear 
way  right  through  it,  A  C.  There  is  no  place  of  lodgment  in 
any  part  of  the  waste-piping  or  waste- valve,  B  C  E,  Fig.  192. 
A  small  vent-pipe  (^-in.)  is  taken  from  the  top  of  the  valve- 
bo.x,  as  shown  at  E,  Fig.  190,  and  this  vent-pipe  can  be 
carried  through  the  wall,  or  turned  over  into  the  bath. 

The  overflow-pipe  from  the  bath  is  made  to  discharge  into 
the  overflow-pipe  from  the  safe  which  goes  through  the  wall 
to  the  open  air,  as  shown  at  H  K  L,  Fig.  192,  thus  preventing 
every  possibility  of  its  becoming  an  inlet,  or  conductor,  of  bad 
air  into  the  house.  To  prevent  water  from  splashing  or 
running  through  the  overflow-pipe,  except  in  case  of  accident 
with  the  service-valve,  the  mouth  of  the  overflow  is  kept 
considerably  higher  in  the  bath  than  usual,  as  shown  at  H, 
Fig.  192,  though"  the  entrance- way  is  not  reduced  below 
its  needs. 

Four  baths,  one  sink,  and  one  lavator}',  are  shown  on 
Plate  XX.  discharging  into  a  2-in.  main  waste,  P  P.  This 
drawing  illustrates  a  stack  of  baths  which  have  been  in 
use  for  a  year  or  two,  and  when  examined  the  other  day 
they  were  found  in  perfect  working  order,  and  the  pipes 
and  traps  were  as  clean  as  after  the  first  day  or  two's 
usage. 

All  bath-wastes  should  discharge  with  an  open  end — 
outside  the  walls  of  the  house — into  a  "  self-cleansing " 
intercepting  drain-trap,*  similar  to  that  shown  at  R,  Plate 
XX.  The  main  waste-pipe  should  be  carried  up  full-size 
to  the  external  air  for  ventilation,  as  shown  at  V  p,  well 
above  and  away  from  all  windows,  &c.  The  traps,  or 
branch-wastes,  should  be  ventilated  by  a  lead  pipe  equal 
in  bore  to  that  of  the  main  waste,  as  shown  at  T  V  and  S, 
Plate  XX.,  to  prevent  syphonage  of  the  traps.  (See  also 
Plate  X.,  facing  page  142,  showing  a  tier  of  baths  in  a 
country-house.) 

*  See  "  Disconnection  of  Wastes,"  pp.  267-270. 
O   2 
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Bath  traps.  It  is  of  great  importance  to  see  that  every  trap  fixed  on  a 

bath  waste  has  the  power  of  maintaining  its  seal,  for  the 
friction  and  suction  power  of  a  volume  of  water — say  from 
two  or  more  baths  at  one  time  through  the  main  pipe — is 
so  great  (especially  when  such  pipe  is  of  small  calibre), 
that  unless  all  the  traps  upon  the  piping  are  well  sealed 
and  well  ventilated  they  are  liable  to  be  unsealed.  (See 
experiments  with  traps,  pp.  99 — 139.) 

When  a  bath  discharges  into  a  main  waste,  into  which 


■gteJ^^X 


^/yyyy/:^i^.i^y^^^^i^^^^i^i'^^f^^^^^^y>^yy>:':^»>c<^^ic^^^i^^ 


Wa-ste-pipcj 
and  hot 
water. 


Fig.  192. — Section  of  Bath,  Trap,  and  Branch  Waste,  &c. 


branches  from  other  baths,  sinks,  or  lavatories  are  taken,  I 
prefer  to  fix  a  i|-in.  "  anti-D-trap "  and  i^-in.  branch,  as 
shown  at  D  and  E,  Fig.  192,  into  a  2-in.  main  waste,  F; 
and  then,  if  all  the  traps  and  branches  on  the  main  waste  are 
similarly  treated  there  will  be  no  risk  of  syphonage,  or  loss  of 
seal,  in  any  trap  so  fixed  on  the  piping,  provided  that  each 
branch  from  it  is  properly  ventilated,"^  as  shown  atG,  Fig.  192, 
and  also  at  T  V,  Plates  X.  and  XX.  A  i^-in.  "anti-D-trap" 
may  seem  a  small  size  to  fix  under  a  bath,  and  i^-in.  branch 
may  also  appear  small,  but  an  ordinary-sized  bath,  contain- 
ing about  fifty  gallons  of  water,  can  be  emptied  by  such  an 
arrangement  in  less  than  two  minutes,  and  where  one  bath  in 
England  empties  in  that  time  twenty  take  four  times  as  long  ; 
and  it  is  niorc  wholesome  to  use  a  small  than  a  large  trap. 
Waste-pipes  from  tiers  of  baths  in  hospitals    (and  public 

•  See  Trap  Ventilation,  pp.  135 — 137. 
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baths)   should  be   fixed  outside,  on  the  face  of  the  external 
walls    (out  of  the   power   of  the  sun)    so  that  slip-joints  or 
expansion  joints  may   be  used,  for   the  expansion   and    con- 
traction of  such  pipes  is  sometimes  very  great.      One  patient 
on  one  floor   has  a  very  hot  bath,  and  the  discharge  of  this 
body  of  hot   water   makes  the  piping  very   hot.      Another 
patient  on   another  floor   is  perhaps  having  a  cold  bath,  just 
about   the  same   time,  and   this  body  of  cold  water   follows 
pretty  closely  upon   the  discharge  of  the  hot  bath,  and  con- 
sequently the"  strain  upon  the  piping  is  very  great,  and  if  it  is 
fixed  too  rigidly  it  will  in  time  break  in  places,  most  likely  at 
the  junctions  of  the  branches,  especially  if  they  are  short  and 
much   confined.      I  have  seen  a  wrought-iron  vertical  waste- 
pipe  from  a  bath  bent  into  the  shape  somewhat  of  the  letter  S, 
and  have  known  many  leakages  through  the  breaking  away 
of  the  jointings  both  of  iron  and  lead  pipe.      A  2^-in.  or  3-in. 
lead  waste-pipe  |-in.  thick  with  slip-joints,  or  with  expansive 
joints,  will  last  longer  than  the  same  size  pipe  ^-in.  thick  with 
soldered  joints.      When  the  main  waste  is  fixed  outside  in  the 
open  air,  slip  joints  can   be   used  ;  in  fact,  the  piping  can  be 
fixed  similar  to  a  lead  rain-water  pipe,  for  such  piping  would 
never  become  foul  if  properly  treated,  and  being  open  at  the 
top  and  bottom  there  would  be  no  air  in  it  to  become  stagnant. 
No    other  waste-pipe   should  be  connected   with    it   in   such 
cases.      The  branches  from  the  baths  should  be  allowed  good 
room  for  expansion. 

In   the  drawing.  Fig.  192,  at   S,  a   lead   safe  is  shown  the  Safes  to 

,  ...         ,  baths. 

full  size  of  the  bath,  to  prevent  damage  to  the  ceilmg  by  an 
overflow  of  water  from  the  bath,  should  the  supply-cocks  be 
left  open  by  accident.  The  safe  should  be  made  out  of  4-lb. 
or  5-lb.  lead,  and  turned  up  6  in.  high  on  each  side,  to  form  a 
tray.  To  prevent  the  overflow  pipe  of  the  safe  from  becoming 
a  conductor  of  bad  air  into  the  house,  it  should  never  be  con- 
nected with  the  bath-waste,  or  with  any  other  waste  or  over- 
flow pipe.  A  2-in.  lead  pipe  should  be  carried  through  the 
wall,  as  shown  at  K  L,  Fig.  192,  with  the  end  of  the  pipe  left 
open  to  the  atmosphere,  or  a  hinged  copper-flap  should  be 
soldered  on  the  end  of  the  pipe,  to  exclude  draught,  as  shown 
at  L. 
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LAVATORIES   AND   THEIR   WASTES. 

Lavatories  may  become  offensive — Proper  places  for  Lavatories — Lavatories  in 
Dressing-rooms — Variety  of  Lavatories — "Angle"  Lavatory — "Elbow-room" 
Lavatory — ''Newcastle  Street"  Lavatory — Basin  Connections,  Plugs  and 
Washers — Quick-wastes — Lavatory  Traps  and  Waste-pipes — Disconnection  of 
Wastes— Ranges  of  Wash-basins  — Errors  in  Trapping,  and  in  the  Con- 
nections of  Branches — "  Tip-up  "  Lavatories. 

Because  it  has  become  the  good  custom  in  all  well-planned 
plumber's  work  to  disconnect  lavatory  wastes  from  soil-pipes 
and  drains,  it  seems  to  be  thought  by  some  that  it  does  not 
much  matter  where  such  "  fixtures  "  are  placed,  or  what  appli- 
ances are  used.  But  a  badly-arranged  lavatory,  i.e.,  a  wash- 
basin with  a  small  "  outlet "  and  a  large  trap,  and  badly- 
arranged  overflow,  may  become  as  offensive  as  an  unwhole- 
some water-closet. 

No  lavatory  should  be  fitted  up  in  a  bed-room  ;  but  when 
possible  it  is  a  great  saving  of  labour,  and  a  great  convenience, 
to  have  a  "  fitted  "  lavatory  in  every  dressing-room,  with  hot 
and  cold  water. 

It  is  also  a  great  convenience  to  have  a  lavatory  on  the 
ground  floor  of  all  good  houses — near  the  entrance-hall  or 
garden  entrance — to  save  taking  casual  visitors  up-stairs,  &c. 

In  hotels  and  places  of  that  kind  the  expense  of  fitting  up 
a  lavatory  in  connection  with  each  bed-room  would  soon  be 
saved  in  servants'  labour.  And  there  would  be  this  advantage 
with  this  arrangement,  that  hot  water  would  alwa\s  be  ready 
at  hand  without  the  trouble  of  ringing  the  bell  for  it,  or 
waiting  for  a  servant  to  fetch  it. 


Dressing- 
room 
lavatories. 


Lavatories  in  Dressiuf^-rooins  and  adjoining  Living-rooms. 
-Great  care  should  be  taken  in  fitting  up  a  sanitary  appliance 
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of  any  kind,  no  matter  where  fixed,  but  special  care  should  be 
taken  with  all  such  fittings  when  placed  in  close  proximity  to 
bed-rooms  and  living-rooms.  No  wash-basin,  which  will  not 
allow  itself,  its  trap,  and  waste  to  be  kept  perfectly  wholesome, 
should  be  fitted  up  in  such  places.  And  yet  how  often  "  tip- 
up  "  lavatories,  and  wash-basins  with  small  waste-connections, 
and  large  traps,  and  badly-arranged  overflows,  are  fixed,  not 
only  in  dressing-rooms,  but  in  bed-rooms. 

When  the  overflow-pipe  from  a  wash-basin  is  branched 


Fig.  193.  —  "  Dressinj^-iooui  '  Lavatory. 


into  a  trap,  the  contents  of  the  basin,  in  discharging  It,  wash 
up  into  the  overflow-pipe  and  foul  it.  And  though  the  length 
of  such  a  pipe  is  short,  it  is  long  enough  when  fouled  in  such 
a  way  to  become  offensive.  The  only  means  of  cleansing  such 
a  pipe  is  by  allowing  water  to  flow  from  the  basin  into  it,  and 
this  is  rarely  done  except  by  accident.  Fig.  193  shows  a 
wash-basin  which  I  have  specially  designed  for  fixing  in 
dressing-rooms.  As  shown  at  C,  the  o\erflow-pipe  is 
separated  entirely  from  the  waste-pipe,  and  to  prevent 
such  a  pipe  becoming  an  inlet  for  bad  air,  it  is  taken 
through  the  external  wall  to  the  open  air.  The  mouth  of 
the  overflow  is  kept  up  as  high  as  possible  in  the  basin 
to   prevent  water  (dirty  or  otherwise)  flowing  into  it,  except 
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in  case  of  accident,  by  leaving  a  supply-valve  open,  &c., 
and  to  prevent  splashings  into  it.  It  is  screened  from  the 
inlet  by  a  partition  formed  between  the  side   of  the  basin 


Fir..  194. — View  of  a  "  Quick-waste  Lever-valve. " 

and  the  under-side  of  the  shell,  F.  When  a  bath  is  close 
at  hand,  the  overflow-pipe  from  the  lavatory  can  be  made 
to    discharge    into    the    mouth     of     the     overflow-pipe    of 


Fig.  195 — Section  of  a  "  riugljasin.'' 

the  bath  safe,  to  prevent  cutting  another  hole  through  the 
external  wall,  &c.  To  ensure  an  entire  change  of  the  contents 
of  the  lavatory  trap,  by  each  usage  of  the  wash-basin,  a 
small  size  trap — a  15-in.  "anti-D-trap,"  containing  only  one- 
quarter  of  a  pint  of  water — is  fixed  under  the  lavatory,  and 
its   branch  waste  is  ventilated,  as   shown    at    E,    to  prevent 
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syphonage  or  loss  of  seal.  The  grated  waste-connection  of 
the  basin,  and  the  wasle-valve  (Fig.  194)  are  of  sufficient  size 
to  discharge  the  lavatory  at  the  rate  of  over  one  gallon  of  Lavatories, 

r     r     •  1         •         variety  of. 

water  in  five  seconds.  (See  Plate  X.,  facing  page  142,  showing 
such  lavatories  fixed  in  dressing-rooms). 


Fig.  196. — View  of  "  Angle"  Lavatory. 


Lavatories  can  be  fitted  up  in  a  variety  of  styles,  from  a 
simple  plug-basin,  with  a  cold-water  draw-off  tap  over  same, 
as  Fig.  195,  to  a  gold  fancy  wash-hand  basin,  with  marble  top, 
and  sinkings  in  it  for  soap  and  brush,  and  waste-pipes  or 
drainers  from  same,  together  with  marble  shelf  at  back  for 
brush  and  comb,  pier-glass,  &c.,  hot  and  cold  water  being  laid 
on    with    ivory-mounted    fittings    for   opening    and    shutting 
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Angle 
lavatory. 


supply   and    waste-valves,   the   whole  being   enclosed   in  an 
elaborate  piece  of  furniture,  as  shown,  e.g.,  in  Plate  XXI. 

Fig.  196  shows  an  "  Angle "  lavatory  (made  in  white 
glazed  earthenware,  marbled,  or  in  white  and  gold)  with  a 
front  rounded  corner  for  the  basin  to  be  large  while  only 
occupying  a  small  space.  The  sinking  for  the  basin  is  deeper 
than  in  the  usual  lavatories  of  this  kind,  and  there  is  a  sinking 
for  soap  and  brush,  with  drainers  from  each  into  the  basin,  and 
small  skirting  at  each  of  the  two  sides.     Under  the  basin 
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Fig.  197. — View  of  "  Elbow-room  "  Lavatory. 


"  ElboW' 
room  " 
lavatory. 


is  a  shelf  for  a  chamber  utensil.  The  supply-valves  for 
hot  and  cold  water  are  opened  by  a  pull-up  knob  con- 
nection on  the  top,  and  arc  self-closing,  or  they  can  be 
made  to  stand  open  when  there  are  no  water  companies 
to  interfere  and  the  water  is  bountiful.  The  waste-valve  is 
also  opened  by  a  pull-up  knob  fitted  to  the  top,  as  shown 
in  the  drawing,  and  will  discharge  the  basin  in  five  seconds. 

Fig.  197  shows  an  "  Elbow-room  "  table-top  lavatory  made 
in  white  ware,  which  can  be  had  coloured,  or  in  gold  lines. 
The  drawing  is  so  explanatory  that  little  description  is 
needed.  The  sinking,  A,  to  form  the  basin  is  made  oval 
shape,  and  the  waste-pipe  is  carried  to  the  back  to  give  room 
for  a  drawer,  as  shown  at  li,  or  for  boots,  &:c.      The  hot,  cold, 
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and  waste  valves  are  opened  and  shut  by  pull-up  knobs  work- 
ini,^  thioUL,di  the  top.  This  basin  is  discharfjed  in  four 
seconds. 

Y'\g.  19S  shows  a  lavatory  supplying   itself  with  water  by  '' Ncwxasile 
means  of  puW-oiit  valves  (ll  c),  instead  of  pull-///  valves,  as  lavatory, 
in  the  two  lavatories  last  described.     By  this  arrangement  a 
shelf  is  formed  in  marble  for  putting  things   upon,  and  for 
giving  access  to  the  supply  and  waste    valves.      This    kind 
of    lavatory    is    generally    fitted    up    with    Wedgwood    ware 


Fig.  198. — View  of  "Newcastle  Street"  Lavatory. 


basins    (white,  white    and    blue    lines,  white  and  gold  lines) 

and  marble  tops,  &c.     The  sinkings  for  soap  and  brush  are 

made    to    drain    into    the    basin    by    channels  *    cut  in    the 

marble    top,  where  they  can  be  seen  and  kept   clean.     The 

enclosure  (in  any  kind   of  wood)   is  made  to  give   plenty  of 

room  for  the  knees  and  feet,  and  all  lavatory  enclosures  should 

be  treated  in  this  way. 

The    holes    and    counter-sinkings  in    the   bottoms  of  the  Ba>in 

^  .  .        "uutlets." 

foregoing  lavatory  basins  are  large  enough  to  receive  a  2-m. 

grated   connection,  as  shown   at  D,  Fig.    109,  page    in,  or  a 

"quick    discharge-valve,"   as    shown    at    S,    Fig.    108,  and   in 

drawing  Fig.  194.     By  either  of  these  waste- valve  arrange- 

*  When  pipes  are  u?ed  for  draining  soap-dishes  they  soon    get  filled  with 
decomposing  soapsuds. 
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ments,  water  is  emptied  out  of  a  basin  at  the  rate  of  over  one 
gallon  in  five  seconds.  In  plug-basins  the  holes  are  generally 
too  small  to  receive  even  an  inch  plug-and-washer.  The 
consequence  is  that  wash-basins  are  largely  fixed  with  |-in. 
and  |-in.  plug-and-washers,  and  these  are  so  made  that  the 
"  lining  "  or  union  is  about  3  -in.  smaller  than  the  "  washer." 
When  plug-basins  are  insisted  upon,  the  plugs  should  not  be 
smaller  than  i-in.,  and  the  "linings"  should  be  made  the 
same  bore  as  the  "washer."  I  prefer  i^-in.  sunk  plugs-and- 
washers  with  full-bore  unions,  as  shown 
in  Fig.  no,  at  N.  The  usual  |-in.  plug- 
and-washer  is  four  times  longer  empty- 
ing a  basin  than  the  i|--in.,  shown  in 
Fig.  199.  It  is  impossible,  therefore,  with 
such  small  calibre  plugs,  to  flush  out 
the  trap  and  waste  of  a  lav^atory,  espe- 
cial!}' when  7-in.  or  6-in.  D-traps,  or  even 
2-in.  or  I  i-in.  syphon  traps  and  large 
wastes  are  used.  I  met  with  a  3-in.  syphon 
trap  and  a  2|-in.  waste  the  other  day, 
fitted  to  a  very  small  wash-basin  fixed  in 
a  library. 

When  the  waste  arrangement  of  a  lava- 
tory is  smaller  than  i^-in.,no  good  flushes 
can  be  sent  through  its  piping  to  change  the  contents  of 
its  drain-intercepting  trap,  but  i^-in.  traps  and  i|-in.  or 
l.^-in.  waste-pipes  are  large  enough  for  any  size  wash-basin  ; 
I  I-in.  lead  pipe  is  quite  large  enough  to  take  the  branch 
wastes  from  a  lavatory  basin  fixed  on  each  of  several  floors. 

All  lavatory  wastes  should  discharge  with  ofcn  cuds  into 
proper  drain-intercepting  traps  fi.xed  outside  the  external 
walls  of  the  house,  and  the  top  of  the  pipe  should  be  carried 
out  to  the  open  air  (well  away  from  all  windows  and  openings 
into  the  house)  for  ventilation. 

Where  a  bath-waste  exists  near  a  lavatory,  there  is  no 
reason  why  it  should  not  receive  the  lavatory  wastes,  but  in 
all  such  cases — as  whenever  quick  discharges  are  sent  into  a 
pipe — each  trap  or  branch  upon  it  must  be  vcnied  by  a  pipe 


Fig.  199. — Section  of 
I  i-in.  Plug  -  and  - 
washer,  with  full-bore 
union. 
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of  equal  calibre  with  the  branch  or  main  pipe,  to  prevent 
syphonage,  as  shown  in  Plate  X.  (See  Chapter  VIII.  on 
"  The  Loss  of  Seal  in  Traps.") 


Ranges  of  WasJi-hasins  —  Errors  in  Trapping. — The 
following  extract  is  taken  from  what  I  have  said  elsewhere  : — 
"  How  often  one  sees  a  range  of  wash-basins  fitted  up  with 
the  branches  from  them  entering  the  main  branch  or  waste  on 
the  upper  side  and  at  right  angles,  as  shown  in  Fig.  200. 
When  a  basin  near  the  main  waste,  in  such  an  arrangement, 
is  emptied  through  a  minor  branch,  B  or  c,  into  the  main 
branch,  E  E",  the  contents  of  the  basin  would  flow  both*  ways 
— i.e.,  a  discharge  of  soapy  water  through  branches  B  and  C 


Fig.  200. — Diagrammatic  Section  of  a  Range  of  Lavatory  Basins,  to  show 
Errors  in  the  Branch  Connections. 

would  flow  up  the  main  waste  towards  E',  and  its  suds  would 
hang  about  the  pipe  and  corrode  upon  it,  unless  basin  C  or  a 
a  basin  still  more  remote,  were  immediately  used. 

There  is  another  evil  attending  such  an  arrangement,  A 
discharge  of  water  through  branch  C  would  drive  the  vitiated 
air  in  the  main  branch,  E,  out  through  the  basin  A,  into  the 
room,  as  shown  by  the  arrows  ;  in  fact,  there  would  be  a 
constant  circulation  of  air  from  basin  to  basin,  and  that  air, 
passing  through  a  pipe  which  would  often  be  charged  with 
bad  air,  from  stale  soapsuds  and  other  matter  adhering  to  the 
sides  of  the  pipe,  would  be  breathed  by  the  persons  bending 
over  such  basins  to  wash  their  hands;  for  in  the  "tip-up" 
basins  the  impure  air  would  easily  come  up  between  the  basin 

"*  At  the  lectures  an  ocular  demonstration  was  given  with  a  small  washhand- 
basin  and  a  gLiss  waste-pipe,  showing  this.  A  little  soapy  water  was  put  into  the 
basin  (similar  to  the  basin  B),  and  on  pulling  out  the  plug  the  water  flowed  both 
ways  in  the  pipe,  and  though  the  water  drained  itself  out  of  the  piping,  the  suds 
remained  in  ihe  pipe. 
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and  the  "  receiver,"  and  in  plug-basins  (though  the  plug  may- 
be in  its  place)  the  air  would  easily  escape  through  the  over- 
flow arm. 

Another    error    is    often    made    in    the    arrangement    of 
lavatory  wastes,  where  a  range   of  basins  is  discharged  into 


Fig.  20I. — Diagrammatic  Section  of  a  Range  of  Basins,  to  show  the  evil  of 
emptying  into  one  Trap. 

one  trap.  The  main  branch  is  taken  into  the  heel  of  the  trap 
in  such  a  way  that  about  two-thirds  of  its  length  always  stand 
full  of  water,  as  shown  in  the  section,  Fig.  201.  When  this  is 
the  case,  how  is  it  possible  to  change  the  water  standing  in 
the  waste-pipe,  G  G',  and  trap,  F,  with  a  flush  of  water  sent 


Fig.  202. — Error  in  Branch  Connection. 


Fig.  203. — A  better  Mode  of  Con- 
nection than  Fig.  202. 


through  either  of  the  basins  .■*  The  body  of  water  standing  in 
the  trap  and  piping  might  become  very  offensive  from  the  use 
of  scented  soap  and  the  washings-down  of  the  lavatory  top, 
and  it  would  prevent  the  waste-pipe  from  being  cleansed  ;  for 
no  flush  of  water  could  be  sent  through  the  pipe  with  any 
cleansing  force  in  such  an  arrangement. 

When  a  waste-pipe  from  07ie  "  fitting  "  is  branched  into  the 
trap  fixed  under  another  fitting,  the  connection  should  be  so 
made  that  no  air  can  travel  from  one  to  the  other,  as  it  easily 
could  in  the  arrangement  shown  in  diagram  Fig.  202 — i.e.. 
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the  air  would  be  circulating  constantly  from  II  to  K,  through 
tile  foul  waste-pipe,  I,  or  vice  versa. 

If  one  trap  must  be  made  to  receive  the  waste-pipes  from  Evils  of 
more  than  one  basin,  sink,  bath,  or  urinal,  when  fixed  adjoin-  wl"i"^traps' 
ing  each  other,  the  ends  of  such  pipe  should  be  taken  into  the 
trap  under  the  normal  level  of  the  standing-water,  as  shown 
in  Fig.  203,  at  L;  but  I  do  not  like  even  this  arrangement. 
It  may  do  for  certain  places,  but  is  not  perfect  in  principle, 
and  therefore  should  never  be  carried  out  in  sanitary  fittings 
near  a  living-room  or  bed-room.  In  dressing-rooms  it  is 
common  to  find  the  lavatory-w^aste  connected  with  the  bath- 


FlG.  204. — Section  sliowinp;  evils  of  emptying  several  Fittings  into  one  Trap. 


waste,  either  as  shown  in  Fig.  202  or  Fig.  204 ;  but  as  it  is 
impossible  to  keep  such  arrangements  absolutely  sweet,  we 
will  just  look  at  the  evils  attending  them. 

When   tw^o  or  more  waste-pipes  discharge  into  one  trap,  One  trap 
with  their  ends  under  the  water-line,  the  filth  carried  down  w'aster^'^' 
one  pipe  floats  up  into   one  or  more  of  the  other  pipss,  and  ^^^  °f- 
collects    and    lodges    there.      This    will    readily  be    seen  by 
looking    at    the    illustration    Fig.     204,    showing    such    an 
arrangement.      A  discharge    of   soapy  water    is  sent  out  of 
the  basin-waste,  N,  and  the  suds  from  it    immediately  float 
up    into    the    dip-pipe    of    the    trap,    M  ;    and    though    the 
matter  sent  up  may  only  be  small  in  one  usage,  it  becomes 
large  from  many  usages.       The  lavatory  would  most  likely 
be  in  constant  use,  but    the    bath    may    not    be  used  more 
than  two  or    three  times    a    week,  and  when  used  the  dis- 
charges from    it    would    not    wash    out    the    dried  filth,  for 
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that  would  have  collected  upon  the  sides  of  the  dip-pipe,  i\I, 
and  on  the  outer  side  of  the  bath-waste,  above  its  discharging 
orifice.  Besides,  in  such  arrangements,  a  laj-ge  trap  is  often 
used  with  only  small  branch-wastes  into  it  from  the  adjoining 
'*  fittings,"  so  that  the  ii^ap  could  not  get  properly  cleaned 
out  by  a  flush  of  water  sent  into  it  through  such  pipes. 
The  fact  is  that  in  such  cases  filth  collects  very  quickly  in  the 
dip,  or  inlet  part  of  the  trap,  M,  and  on  the  outer  side  of  the 
discharging  end  of  the  bath-waste,  standing  in  the  mouth  of 
the  large  trap. 


F 

Fig.  205.  —  Range  of  Wash  basins,  properly  trapped  and  ventilated. 

D 

When  each  wash-basin  has  its  own  trap,  as  in  Fig.  205 
(a  B  C),  a  discharge  of  clean  water  through  it  can  be  made  to 
flush  out  the  trap-piping  fouled  by  the  use  of  the  basin.  Each 
trap  should  be  vented  by  a  pipe  taken  from  its  branch  to 
prevent  syphonage,  as  shown  in  the  diagram.  When  other 
"  fixtures  "  discharge  into  the  main  waste,  E  D,  on  a  higher  level, 
the  trap-ventilating-pipe,  T  V,  must  be  carried  up,  as  shown 
by  the  dotted  lines,  H,  above  the  highest  trap  upon  the  piping. 

"  Tip-up"  Lavatories. — To  be  able  to  tip  dirty  water  out 
of  a  lavatory  basin  is  certainly  a  quick  way  of  getting  it  out 
of  sight,  but  it  is  not  a  sanitary  way  of  disposing  of  it,  for  the 
water  is  sure  to  splash  over  the  exposed  surface  of  the  interior 
of  the  receiver,  and  unless  such  splashings  arc  cleaned  directly 
after  the  lavatory  is  used,  the  soapsuds  will  dry  and  decom- 
pose upon  the  sides.  The  interior  of  such  places  is  often  left 
for  months  together  with  no  attempt  to  cleanse  it.  No  "  tip- 
up  "  (or  "lift-up")  basin  should  be  fixed  in  a  bed-room, 
dressing-room,  or  near  a  living-room. 


CHAPTER  XVII. 

SINKS   AND   THEIR   WASTES. 
T      1  V..A  Sinks-Copper-lined  Sinks-Slate  Sinks  for  Washing  Vegetables- 

""^N^aids^Ss-^^^  ^^^-^  ^-^'"^^^"' 

Plugs— Sink  Traps  and  Sink  Wastes. 

IN  Chapter  VII.  scullery  sinks  were  considered,  and  in 
Chapter  XIV.  slop-sinks  and  housemaids'  sinks.  We  have 
therefore  only  the  general  draw-off  sink  and  the  butlers 
sink  to  speak  of  here. 

Lead  lined  5z;//l'^.-There  is  often  poor  economy  shown  in  Thmlead. 
the  lead  linings  to  sinks,  5-lb.  and  6-lb.  lead  to  the  superficial 
foot  being  the  general  rule,  and  7-Vo.  and  8-lb.  the  exception. 
Now  the  cost  of  the  stronger   is   so  very  little  more  than  the 
weaker  that  it  is  a  wonder  that  the  lighter  lead  should  ever 
be  used  for  such  purposes.     There  are  only  a  few  superficial 
feet  in   an  ordinary  sink,  and  the  extra  cost  of  8-lb.  lead  in 
lieu  of  6-lb.  in  a  bottom  would  rarely  exceed  half-a-crown- 
and  this  amount  the  plumber  would  require  to  be  paid  simply 
to  get  him  to  look  at  the  light  sink  after  it  had  been  in  use  a 
few  months,  and  what  he  would  want  to  repair  it-goodness 

knows !  ,        c         1    ^ 

Sinks  with  hot-water  draw-offs  over  them,  and  when  they  Strong  lead. 

have  much  work  to  do,  should  have  7-lb.  lead  sides  and  lo-lb. 

bottoms,  or  if  cost  is  no  object,  8-lb.  sides  and  12-lb.  bottoms. 

Copper.lined  5/;/^^.-Where  there  is  a  great  deal  of  rough  Strengths 
^vork  to  do,  it  is  advisable  to  line  the  wood  sinks  with  tinned 
copper  instead  of  lead.     The  strength  of  the  bottom  should 
not  be  less  than  4  lb.  to  the  superficial  foot,  and  the  sides 
and  ends   should   be   equal   to   2\   lb.   per   foot   superficial. 
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Copper  sinks  are  very  durable,  and  as  they  are  of  a  smooth 
substance  they  can  be  kept  clean  and  wholesome,  and  they 
are  nothing  like  so  damaging  to  crockery-ware  as  material  of 
an  unyielding  nature  as  slate,  iron,  stone,  earthenware,  &c. 
(See  Fig.  182,  showing  a  housemaids'  sink  lined  wath  copper.) 

Slate  Sinks. — Sinks  for  washing  vegetables  in  should  be 
made  of  slate,  or  pottery  ware,  in  which  there  is  nothing 
poisonous.  Such  sinks  should  be  placed  in  the  scullery. 
They  should  never  be  less  than  a  foot  in  depth,  and  there 
should  be  a  partition  across  the  centre,  with  a  plug-and- 
washer  grating  in  each  compartment,  so  that  both  compart- 
ments may  be  filled  with  water  at  pleasure,  and  the  one 
used  for  washing  the  vegetables  and  the  other  for  rinsing 
them. 


Eanhenware 
sinks. 


Nursemaids'  Sinks. — Fig.    206  shows   a   white-ware  sink 
which  I  designed  some  few  years  ago  for  washing  nursery 


Fig.  206. — View  of  "Nursemaids'"  Sink. 


Lead  sinks 
for  butkrs* 


articles  in,  &c.  The  sink  is  made  about  i  in.  thick  for  extra 
strength.  The  overflow  arrangement,  B,  is  formed  in  the  sink 
itself.  A  large  size  brass  sunk-plug  and  grated-washer  with 
fly-nut  is  fixed  in  the  bottom  of  the  sink,  at  A,  and  the  shank 
part  of  this  "washer"  is  specially  prepared  for  taking  away 
the  overflowing  water,  and  conveying  it  into  the  waste-pipe 
when  the  supph'-cocks  to  the  sinks  are  left  open  by  accident. 

Butlers'  Sinks. —  Butlers' sinks  are  nearly  always  lined  with 
lead,  but  are  generally  made  too  shallow  to  give  the  butlei 
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the  convenience  he  requires.  Such  sinks  should  not  be  less 
than  fifteen  or  sixteen  inches  deep,  then  he  will  easily  get  a 
decanter  or  bottle  under  the  draw-off  cocks  to  fill  them  with 
water.  Soft  water,  where  it  is  to  be  had,  should  be  laid  on  to 
these  sinks  for  cleansing  "  the  plate,"  as  the  butler  can  get  a 
much  better  polish  from  soft  than  from  hard  water. 

Overfloivs  to  Sinks. — All  sinks,  as  in  fact  all  "  plugged  "  Overflows 
•^  '  i^     tot.  to  sinks, 

vessels    when    fixed    "  upstairs,"    should    have    overflows    of 

sufficient  capacity   to   take   away   the    water-supply   of  the 

service-valve    or  valves,    should   they    become    defective,  or 

be  left  open  by  accident.      The   cost   of  such  an    overflow 

is   nothing   in   comparison  with  a   ceiling ;    and    all   that  is 

wanted  is  to  take  a  2-in.  pipe  out  of  the  top  of  the  sink  and 

continue  it  down  to  the  trap  under  the  sink,  or  by  preference 

to  the  open  air  outside  the  external  wall. 

The  pipe  should  be  opened  out  where  it  is  connected  with 

the   sink  to  3  in.  or  4  in.  by   lA  in.  or  2  in.,  to  give   all  the 

water-way  possible  without  decreasing  the  depth  of  the  sink. 

All  sink-bottoms  should   be  made  to  slope  to  the  waste,  Bottoms 

of  sinks. 

which  should  be  fixed  in  one  of  the  two  back  angles  of  the 
sink,  so  as  to  be  out  of  the  way  of  anything  to  be  washed  up 
in  the  sink. 

The  common  gratings  and  "pantry"  plugs-and-wasners  Sink  gratings. 
have   such  small  perforations,  that  it   is  impossible  to  send 
a  flush  of  water  through  them  for  cleansing 
the  sink-trap  and  sink-waste.     Some  years 
ago   I    designed    a    "  cobweb "    grating,    as 
shown  in  Fig.  207,  for  fixing  over  the  mouth 
of  the  sink-trap,  and  when  the  trap  is  en- 
larged in   its  mouth,  to  receive  a   grating 
about  I  in.  larger  in  diameter  than  the  bore       Gratin"~and  Rim. 
of    the    waste-pipe.       Water    can    be   sent 
through  it  in  a  way  to  be  of  value   for  cleansing  the  waste- 
pipe  and  trap  of  the  sink.     I  also  designed  the  sunk-plug-  Plug  and 
and-washer   shown  m   Fig.   20S,  for  the  special  purpose    01 
R   2 
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flushing  out  the  sink-trap  and  the  sink-waste.  With  such 
a  plug,  the  sink,  when  filled  up  with  water  from  the  draw-off 
traps,  can  be  emptied  with  great  quick- 
ness and  cleansing  force  through  the 
waste-pipe. 

Waste-pipes. — Sink-wastes  should  dis- 
charge with  open  ends  into  drain-inter- 
cepting traps  fixed  outside  the  external 
walls  of  the  house.  For  the  sinks  on  the 
ground  floor,  where  the  suction  power  of 
a  discharge  through  its  waste-pipe  is  not 
so  great  as  with  long  lengths  of  piping, 
1 1 -in.  lead  traps,  and  i-J-in.  lead  wastes 
are  quite  large  enough.  For  draw-off 
sinks  fixed  M-ith  long  vertical  lengths  of 
waste-piping  to  them,  I  prefer  i\-m. 
"  anti-D-traps  "  (as  Fig.  30,  p.  54)  and  i^-in.  wastes.  Such 
pipes  should  always  be  ventilated,  as  explained  to  bath  wastes 
and  lavatory  wastes.  (See  Chapter  XIX.,  on  the  "Discon- 
nection of  Waste-pipes.'^) 

All  sink  places  should  be  ventilated,  to  take  away  the 
smell  of  flannels,  &c.,  and  the  cupboards  under  the  sinks 
should  be  kept  perfectly  clean,  and  free  from  anything  which 
would  be  likely  to  give  off  bad  air. 


Fig.  208. — Sunk 
"Washer  "and  ' 
web  "  Grating. 


■  plug 
Cob- 


CHAPTER  XVIII. 

URINALS   AND   THEIR  WASTES. 

Urinals  in  Private  Houses — Urinal  Places  Light  and  Airy — Urinal  Stalls — 
Urinal  Basins — Ranges  of  Urinals — Syphon  Urinals  and  Automatic  Flushing 
Arrangements — Treadle-action  Urijials. 

Urinals  are  objectionable  things  to  have  inside  a  private  Urinals  in 

,.,,  rii  private  houses. 

house,  for  they  are  hable  to  become  sources  for  bad  smells 

unless  properly  fitted  up,  while  to  keep  them  clean  they  con- 
sume a  good  deal  of  water.  As  such  places  are  chiefly 
necessary  when  there  is  a  smoking  or  billiard  room  in  the 
house,  they  should  be  fixed  only  for  the  convenience  of  such 
rooms. 

Urinal  places  cannot  be  too  light  and  airy.     The  frequent  Public 
use  of  such  places  by  many  persons  will  soon  make  the  urinals 
offensive,  unless  they  are  properly  constructed  and  the  place 
well  ventilated. 

Urine  is  so  corrosive  that  it  ought  to  be  discharged  into 
water,  to  be  diluted,  before  passing  into  the  waste-pipe ;  or 
water  ought  to  be  brought  into  the  urinal-basin  when  it  is 
used,  to  neutralise  the  effect  of  the  urine  upon  the  waste-pipe, 
&c.,  and  prevent  its  becoming  corroded  and  offensive. 

Urine  should  never  be  allowed  to  spread  itself  over  a  large 
surface,  but  should  be  confined  into  as  narrow  limits  as 
possible,  to  economise  the  supply  of  water,  which  should  be  so 
arranged  as  to  conduct  it  right  away. 

Urinal  stalls  with  backs  and  divisions  going  down  to  the  Urinal  stalls. 
floor,  and  with  "  aprons  "  to  catch  the  "  droppings  " — whether 
in  painted  cast-iron,  or  slate,  or  enamelled  slate — are  but  an 
imperfect  way  of  providing  accommodation  for  the  public. 
Urine  is  discharged  all  over  the  lower  part  of  the  back  and 
sides  of  the  division  without  a  chance  of  its  being  washed 
away  (except   when    the  attendant    flushes    out    the    place, 
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perhaps,  once  a  day),  for  the  perforated  supply-pipe  only  sends 
little  channels  of  water  down  the  backs,  and  as  for  the 
"aprons"    and  divisions,  it  does  not  even  touch  them,  for, 


S  i 

]        > 

f         • 

Fig.  209. — View  of  Urinal-basin,  with         Fig.  210. — View  of  Urinal-basin,  with 
Large  Grated  "Outlet."  "Outlet"  at  Back. 

unlike  the  gun  of  our  friend   Pat,  it  cannot  shoot  round  the 
corners. 
Uiinal  basins.         When  basins  are  used,  the  urine  is  confined  to  narrow 


Fig.  211. — View  of  "Syphon"  Urinal. 


Fig.  2X2.— Section  of  "  Syphon" 
Urinal. 


h'mits,  and  requires  less  water  to  wash  it  away  than  when  it  is 
spread  over  a  large  surface,  as  in  slate  urinals, 

I  have  made  some  improvements  in  the  shape  and  outlets 
of  urinal  basin.s.  Fig.  209  shows  a  white-ware  urinal  basin 
with  large  grated  outlet,  B.      Fig.  210  .shows  the  same  basin, 
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but  with  the  outlet  goin^  out  at  the  back,  as  at  D,  for  con- 
nection with  a  waste-pipe  fixed  behind  the  slate  back,  as 
shown  at  C,  Fig  214. 


Fig.  213. — View  of  a  Range  of  "  Syphon"  Urinal-basins. 

Fig.  211  shows  a  vieiv,  and  Fig.  212  a  section  of  a  urinal- 
basin  with  a  syphon  trap  in  one  piece  of  white-ware  (which  I 
patented  some  time  ago),  for  retaining  water  in  the  bottom  of  Urinal  range, 
the  basin.  A  drawing  of  a  range  of  these  urinal-basins  is 
given  in  Fig.  213.  A  2i-in.  lead  waste-pipe,  R  R,  is  carried 
alonsf  behind  the  marble  back  with  branches  to  the  several 
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basins,  and  this  waste-pipe  is  trapped  at  G,  before  entering 
the  main  waste,  J,  or  drain,  for  the  purpose  of  syphoning  out 
the  contents  of  the  basin-syphons  every  time  the  basins  are 
flushed.  To  dilute  and  change  the  "  standing-water  "  in  the 
urinal-basins,  A  B  c,  a  dribbling  supply  of  water  is  made  to  pass 
into  them  by  opening  the  small  stop-valve,  P,  and  the  basins 
and  w^astes  are  flushed  out  by  a  Field's  annular  syphon,  L. 
The  inlet  arm,  A,  Fig.  21 1,  is  made  of  much  larger  calibre  than 
usual,  to  get  good  flushes  of  water  into  the  basins,  through  the 


Fig.  214. — View  of  a  Two  stalled  Urinal. 

connections  D  E  F.  The  divisions  are  dwarfed,  i.e.,  are  made 
to  stand  clear  of  the  floor,  to  give  a  free  space  right  through 
the  entire  range,  for  cleansing  the  floor,  and  to  avoid  corners 
and  places  where  dirt  could  accumulate.  If  the  tops  of  the 
divisions  are  made  to  stand  4  ft.  9  in.  or  5  ft.  from  the  floor, 
they  will  be  quite  high  enough,  but  to  take  them  up  to  6  ft. 
or  6  ft.  6  in.  is  to  waste  material,  for  nobody  would  crane  his 
neck  over  a  5 -ft.  division  to  look  into  the  next  compartment, 
unless  he  had  the  neck  of  a  giraffe,  and  did  not  know  what  to 
do  with  his  head. 

A  white  ware  slab,  or  a  galvanized  iron   plate,  with  its 
exposed  surface  serrated,  can  be  cemented  into  the  tile  floor. 
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to  stand  upon,  as  sliown  at  w,  Fig.  213,  to  prevent  the  feet 
"  picking  up  "  any  droppings.  When  this  is  done  the  floor 
should  be  washed  up  every  day.  Sinkings  in  the  floor,  though 
supplied  by  perforated  pipes,  are  difficult  to  keep  perfectly 
clean  and  wholesome. 

To  compel  persons  using  the  urinal  to  confine  themselves 
to  the  basins,  the  urinal  range  is  purposely  fitted  up  on  a 
raised  platform,  as  shown  in  Fig.  213. 


Fig.  215. — Treadle-action  Urinal. 


A  single  urinal-basin  can  be  fitted   up  and  supplied  with  Single  urinals. 
water  by  an  automatic  syphon."^ 

Fig.  214  shows  two  urinal-basins,  as  Fig.  210,  fitted  up  in 
slate  "  stalls,"  The  water  is  kept  in  the  basins  by  a  waste- 
and-overflow  apparatus  fixed  on  the  main  waste.  The 
"  standing-water  "  in  the  basins,  A  A,  is  constantly  changed  by 
a  supply  of  water  dribbled  into  it  from  the  supply-pipe,  and 
the  basins  can  be  flushed  out  at  pleasure  by  turning  on  the 
supply-cock,  F,  and  opening  the  waste-valve  apparatus.  A 
slate-channel  is  fixed  in  the  floor  at  the  back  with  a  grating 
at  E  for  washing  down  the  urinals  by  a  hose-pipe. 

*  See  Fig.  260,  showing  a  Urinal  Syphon-supply  Cistern. 
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If  people  would  only  stand  on  a  treadle-gratin'^,  as  in 
Fig.  215,  so  that  during  the  use  of  the  urinal  a  stream  of  clean 
water  could  be  sent  into  the  basin,  urinals  would  not  be  so 
offensive  as  they  are  now.  I  know  of  no  better  arrangement 
of  economising  water,  and  keeping  a  urinal  clean,  than  a  well- 
arranged  treadle-action  urinal,  as  shown  in  Fig.  215.  A 
supply-valve  is  fitted  in  a  porcelain-enamelled  iron  safe,''^ 
where  it  is  screened  from  any  droppings,  and  directly  the  feet 
of  the  person  using  the  urinal  are  put  upon  the  grating  this 
valve  is  opened,  and  a  stream  of  water  is  made  to  pass  into 
the  basin  to  cleanse  it,  and  into  the  safe  under  the  grating  to 
wash  out  any  droppings.  In  such  cases  it  is  important  to 
have  a  good  supply  of  water,  and  when  the  cistern  or  head-of- 
water  is  not  over  20  ft.,  a  |-in.  treadle  supply-valve  should  be 
used  ;  above  that  head-of-water  a  |-in.  valve  will  be  large 
enough.  These  valves  require  to  be  well  made,  and  as  they 
are  self-closing,  the  springs  require  to  be  extra  strong,  and  to 
prevent  concussion  in  the  service-pipe,  by  the  sudden  closing 
of  the  valve,  air-vessels  should  be  fixed  in  the  service. 

*  See  Fig.  261. 


CHAPTER  XIX. 

THE   "  DISCONNECTION  "   OF  WASTE-PIPES,   SOIL-PIPES,   AND 

DRAINS. 

Disconnection  of  Pipes  Outside  the  House— Clean  Water-wastes  and  Overflows— 
"Dirty"  Water- wastes— Errors  in  the  Disconnection  of  Wastes— Waste- 
pipes  Emptying  into  Gulleys,  Rain-water  Heads,  and  Gutters— Disconnection 
of  Soil-pipes— Disconnection  of  Drains  from  Sewers— Valve-flaps  — Sewer 
Intercepting  Traps. 

No  waste-pipe  soil-pipe,  or  drain  should  be  allowed  to  enter  Disconnection 

,1  1  -11   of  pipes, 

a  house,  unless  it  is  first  exposed  to  the  atmosphere,  i.e.,  all 

"dirty-water"  and  sewage-carrying-pipes  should  be  ''dis- 
connected" somewhere  outside  the  external  walls,  to  allow 
fresh  air  to  pass  into  them  at  such  points,  and  to  prevent  the 
foul  air  in  any  long  length  of  piping  or  drain  from  travelling 
through  a  pipe  fixed  inside  the  house. 

Clean  Water  Wastes  and  6>w;:/?^zt'J.— Overflow-pipes  for 
preventing  damage  to  ceilings,  &c.,  from  a  leaky  supply-valve, 
or  from  a  draw-off  tap,  or  valve,  accidentally  left  running,  and 
also  waste-pipes  for  cleaning  out  cisterns,  should  discharge 
with  open  ends  into  the  open  air,  away  from  all  intercepting 
traps,  or  places  where  foul  air  can  reach  them.  (See  "  Cistern 
Wastes,"  p.  303,  also  Overflow-pipes  to  Safes,  p.  220.) 

''Dirty''  Water  Wastes. — Waste-pipes  from  sinks,  baths, 
and  lavatories,  should  discharge  with  open  ends  into  "  self- 
cleansing  "  intercepting  traps  fixed  outside  the  external  walls 
of  the  house,  as  in  Figs.  216  and  217.  When  such  traps  are 
placed  where  they  will  be  exposed  to  severe  frosts,  they 
should  be  kept  well  under  the  ground,  as  Fig.  217,  and  a 
brick  air-shaft  should  be  built  over  them,  as  shown  at  G,  for 
the   fresh  air  to  pass   into  the  trap   and  waste-pipe  at  F,  as 


268 


THE   PLUMBER   AND   SANITARY  HOUSES. 


shown  by  the  arrows.  {See  "  Drain-intercepting  Traps," 
pp.  62—80.  Also  see  Plates  X.,  XVII.,  and  XX.,  showing 
stacks  of  waste-pipes  fixed  complete.) 


Fig.  216. 


-Waste-pipe  disconnected 
from  Drain. 


Fig.  217. — Waste-pipe  disconnected 
from  Drain. 


Errors  in  In  disconnecting  waste-pipes  from  drains,  I  think  it  is  a 

ing"  pipes.       mistake  for  such  pipes  to  discharge  over  the  gratings  of  the 

intercepting  drain-traps,  as  shown  in  Fig,  218,  though  recom- 


mended by  so  many,  and  among  them  many  medical  men. 
The  ends  of  such  pipes  are  more  easily  seen  by  this  plan  than 
they  would  be  if  they  discharged  under  the  gratings ;  but 
though  "seeing  is  believing,"  doctors  especially  have  to 
believe  in  many  things  they  cannot  see.  All  kinds  of 
matter  are  sent  through  such  pipes  at  times,  and  it  does  not 
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take  long  for  the  gratings  and  their  surroundings  to  become 
exceedingly  filthy.  And  as  a  rule  these  (what  shall  I  call 
them  ?)  surface-cesspools  are  situated  immediately  under 
windows,  where  the  bad  air  from  them  can  find  a  ready 
entrance  into  the  house.  I  have  directed  many  such  places 
to  be  remedied. 

All  "dirty-water"  wastes  should  discharge  under  the 
gratings  of  proper  intercepting-traps — where  the  atmosphere 
can  pass  freely  into  them — and  in  such  a  way  that  no  filth 


Fig.  219. — Waste-pipes  discharging  into  a  Rain-water  Head — bad  arrangement. 


can  collect  anywhere  about  the  traps  or  their  surroundings  to 
become  offensive. 

The  cry  for  the  last  few  years  has  been,  "  Disconnect  ! 
Disconnect !  ! "  No  matter  where  a  waste-pipe  empties  so 
long  as  it  is  disconnected  from  the  drain.  And  so  waste- 
pipes  from  sinks  and  lavatories  are  made  to  discharge  almost 
anywhere,  e.g.,  sometimes  into  rain-water  heads,  as  at  B  and  C, 
Fig.  219,  to  foul  the  head  (as  shown  in  the  drawing),  and 
perhaps  a  long-  stack  of  piping  as  well,  where  the  air  coming 
from  a  foul  pipe,  and  from  decomposing  soap-suds,  &c.,  can 
enter  a  window  of  the  house.  At  other  times  such  pipes 
are  made  to  enter  on  to  a  flat,  or  into  a  gutter,  at  E  C  G  D, 
Fig.  242,  whence  the  bad  air  from  matters  decomposing  in 
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such    places  can    readily  enter  a  window,  as  shown  by  the 
arrows,  to  be  breathed  by  persons  occupying  the  room. 

The  traps  used  for  trapping  ofif  the  drain,  and  for  the  dis- 
connection of  waste-pipes,  are  often  so  large  that  they  become 
ponds  of  filth.  It  is  impossible  to  send  a  body  of  water  of 
sufficient  volume  and  force  through  a  waste-pipe  to  keep 
large  traps  clean. 


Fig.  220. — Waste-pipe  emptying  into  Gutter — bad  arrangement. 

Several  cases  of  diphtheria  amongst  children  led  to  an 
examination  of  the  drainage  of  a  new  building  a  short  while 
ago,  and  Fig.  221  illustrates  what  was  found.  Not  a  word  is 
needed — the  arrows  point  out  the  evils  clearly  enough ;  one  is 
tempted  to  wish  some  "  arrows  "  could  play  around  the  heads 
of  such  unsanitary  workers. 

The  Disconnection  of  Soil-pipes* — Sanitary  engineers  arc 
now  pretty  well  agreed  that  waste-pipes  from  baths,  sink.s, 
lavatories,  &c.,  should  discharge  with  open  ends,  somewhere 
outside  the  external  walls  of  the  house.  But  they  are  not  all 
agreed   on   this   matter   with    regard   to  soil-pipes.      I  have 

•  See  pp.  73,  74,  164—167. 
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directed  hundreds  of  soil-pipes  to  be  opened  up  to  the 
atmosphere,  and  whenever  this  has  been  properly  done  it  has 
been  a  great  success.  To  disconnect  an  old  soil-pipe  from  the 
drain,  close  to  a  window,  or  near  a  door,  is  to  run  a  great  risk 
of  getting  bad  air  into  the  house.     A  soil-pipe  of  too  large  a 


a 
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Fig.  221. — Waste-pipes  without  a  trap — bad  arrangement. 


calibre,  or  with  D-traps  upon  it,  or  with  ///efficient  supplies  of 
water  to  the  water-closets,  could  hardly  be  opened  up  within 
a  measurable  distance  of  a  house  without  sooner  or  later 
giving  offence  to  the  inhabitants.  But  with  well-flushed 
water-closets,  self-cleansing  traps,  and  3-in.,  3i-in.  (or  4-in.) 
well- ventilated  soil-pipes,  there  is  no  risk.  On  the  contrar}'-, 
there  is  great  advantage  in  disconnecting  soil-pipes  from 
drains.     It  is  better,  however,  that  the  traps  for  disconnecting 


Drain 

disconnection. 
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the  soil-pipes  should  be  kept  ten  or  fifteen  feet  away  from 
windows  and  doors,  especially  in  single-branch  stacks.  Where 
several  water-closets  branch  into  one  stack,  a  large  quantity 
of  the  air  previously  standing  or  moving  in  the  soil-pipe  is 
sent  up  the  trap  air-pipe,  but  where  only  one  water-closet  is 
branched  into  the  soil-pipe,  and  that  closet  is  on  the  second 
or  third  floor,  the  air  driven  down  before  the  plunger-like 
discharge  of  the  closet  would  of  necessity  come  out  of  the 
intercepting  drain-traps,  and  then  if  such  a  trap  were 
immediately  under  a  window,  or  close  to  a  door,  it  would  pass 
into  the  house.  I  have  had  scores  of  stacks  of  soil-pipes 
treated,  as  shown  in  Plates  IX.,  X.,  XL,  and  XV.,  where  the 
intercepting-trap  (as  Figs.  64  or  65,  page  74),  has  been 
situated  within  a  few  feet  of  windows  or  doors,  and  have 
never  heard  the  slightest  complaint  of  a  bad  smell  from  them. 
But  such  open  traps  should  not  be  fixed  in  narrow  areas, 
under  windows,  and  in  "  well-areas  "  or  enclosed  yards,  where 
the  winds  cannot  blow  away  any  puffs  of  air  coming  out  of  them 
from  discharges  sent  through  the  soil-pipe.  And  to  prevent 
any  air  coming  out  of  such  disconnecting  traps  from  a  blow- 
down  in  the  soil-pipe,  an  efficient  cowl  should  ah^•ays  be 
fixed  on  the  top  of  the  soil-pipe.  (See  "Soil-pipe  Intercepting 
Traps,"  pp,  73—79-) 

The  "  Disconnection  "  of  Drains  from  Seivers  and  Cess- 
pools.— It  is  most  unfortunate  that  any  one  engaged  with 
drainage  works  should  disbelieve  in  the  disconnection  of 
house-drains  from  sewers.  If  sewers  were  divided  into 
sections,  one  section  being  trapped  off  from  another,  and  each 
section  had  an  efficient  air-extracting  shaft  upon  it,  then  the 
house-drain  might  be  allowed  to  enter  the  sewer  without  any 
attempt  at  disconnection,  but  for  the  drain  of  one  house  to  be 
in  direct  communication,  through  the  sewer,  with  the  drain  of 
every  other  house  in  a  district,  town,  or  city,  is  a  little  too 
communicative,'^  to  say  the  least.  Under  the  present  system 
of  "  sewering  "  towns  it  is  better  that  every  house  should  be 

•  See  p.  278. 
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isolated  by  trapping  off  its  drain  from  the  scwcr.  In 
Chapter  VI.,  traps  for  trapping  off  sewers  and  cesspools  were 
fully  considered.      We   have  only  now  to  look   at  the  best 

way  of  fixing  such  traps. 

It  used  to  be  considered  quite  sufficient  to  fix  a  valve-flap 
on  the  end  of  the  drain,  inside  the  sewer,  as  shown  at  B,  Fig. 
222,  but  the  man  who  can  be  satisfied  with  such  a  means  for 
excluding  sewer-air  from  the  house-drain  can  have  had  little 
or  no  experience  of  their  use.  In  an  examination  made  by 
my  assistant  not  one  in    about    a  hundred   could  be    found 


Fig.  222. — Section  of  Valve-tlap. 

shutting  off  the  sewer-air  from  the  house-drain  perfectly.  A 
valve-flap  is  not  only  of  little  or  no  value  for  excluding 
sewer  air  ;  it  is  a  great  impediment  to  the  flow  of  water  from 
the  drain,  and  is  therefore  worse  than  useless,  though  many  of 
the  Vestry  Boards  still  insist  upon  their  use. 

Every  drain  should  be  trapped  off  from  the  sewer  by  a 
trap  *  which  in  its  action  is  "  self-cleansing,"  and  this  trap 
should  be  fixed  in  every  case  outside  the  house.  For  perfect 
"  disconnection,"  and  for  the  admission  of  pure  air  into  the 
house-drain,  an  air-shaft,  acting  also  as  a  man-hole,  should 
be  built  round  the  trap  and  the  discharging  end  of  the  drain, 
as  in  Fig.  223,  or  in  Fig.  224.  Fig.  223  shows  a  "  Drain 
sentinel"  with  its  channel-pipe,  K,  for  exposing  the  end  of 
the  drain  to  the  atmosphere,  either  directly  through  a  grating 

*  See  pp.  Si — 89. 
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fixed  in  the  stone  covering  the  man-hole,  as  at  A,  Fig.  224,  or 
indirectly  through  an  air  induct-pipe,  as  at  A',  A^,  Fig.  225. 


l-^MgJ^^f['^^^y^-^.t-;^A^I%fA'i/' 


Fig.  223. — .Sewer-disconnection — "  Drain-sentinel  "  and  Channel-pipe, 
with  Man-hole  Cover,  E,  and  Fresh-Air  Induct,  A. 

Where  the  plumbing  and  drainage  of  a  house  have  been 
carried  out  on  the  principles  laid  down  in  this  treatise,  there 


!> 


-^. 


Fig.  224. — Air-shaft  and  "Sewer-interceptor." 

is  no  risk  in  opening  a  well-flushed  and  wcll-ventilatcd  drain 
to  the  atmosphere  near  the  house,  provided  the  trap  for 
trapping  off  the  sewer  is  a  "  self-cleansing  "  one  with  a  good 
water-seal  (to  allow  for  evaporation,  &c.),  and  provided  that 
it  is  of  such  a  size  as  to  admit  of  the  whole  of  its  standing- 
water  being  changed   by  a  flush  of  water  sent  through  the 
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drain.  But  to  fix  such  an  arrangement — e.g.^  in  the  area  of  a 
London  house,  and  to  connect  it  to  an  old  brick  drain, 
saturated  with  sewage  matter,  and  of  such  a  size  that  no 
amount  of  water  that  could  be  sent  into  it  would  flush  it ;  or 
to  fix  it  even  to  a  pipe-drain  too  large  to  be  flushed  out,  and 
therefore  too  large  to  be  kept  wholesome,  is  to  run  great 
risk  of  getting  intolerable  stinks  at  such  openings  ;  and  if 
needing  to  pass  near  them,  I  should  want  a  neck  as  long  as  a 

A' 


U.   Ux^^^^X^'J       ^'^^ 


Fir,.  225. — Air-induct,  through  Man-hole,  to  Drain,  &c. 

giraffe's,  or  a  body  as  tall  as  Chang's,  to  keep  my  nose  well 
up  out  of  the  way  of  such  offences  to  mind  and  body. 

It  requires  experience  in  such  matters  to  treat  open  drains  Open  Drains 

■^  ^  _  Experience 

successfully  ;  but  to  fix  a  9-in.^  trap  where  a  6-in.  would  be  wanted. 
ample,  or  to  fix  a  6-in.  where  a  4-in.  would  suffice,  is  to  run  a 
risk  of  getting  bad  smells  into  the  house,  if  the  latter  is  near 
such  openings,  for  the  contents  of  the  trap  would  under  such 
circumstances  only  rarely  be  entirely  changed.  Where  the 
outlet  end  of  the  drain  into  such  traps  as  we  are  now  consider- 
ing could  not  be  left  open  to  the  atmosphere — as  shown  in 
Fig.  93,  page  88,  or  at  A  B,  Fig.  224 — for  various  reasons,  a.s, 

*  There  is  not  a  mansion  in  London  which  requires  so  large  a  trap  (9-in  ) 
to  take  away  its  sewage. 

S    2 


276 


THE   PLUMBER   AND   SANITARY  HOUSES. 


for  instance,  being  an  old  drain  which  could  not  be  properly 
flushed  out  (and  might  not  be  changed,  on  account  of  the 
expense),  or  because  the  opening  would  come  directly  under 
or  near  a  window,  or  close  to  an  opening  into  the  house,  or 
under  a  covered  way  where  any  bad  air  emitted  from  the  trap 
or  drain  would  get  pent  up,  to  enter  the  house  directly  a 
window  or  door  near  the  place  was  opened.     In  such  cases, 


Fig.  226. — Pipe-shaft,  with  Air-induct  to  Drain. 


Air-inducts. 


Pipe-shaft  and 
Air-induct. 


the  opening  over  the  top  of  the  air-shaft,  or  trap,  should  be 
sealed  up,  as  shown  at  E,  Fig.  225,  and  an  air-inducUpipQ 
taken  into  it,  as  shown  at  A',  A ,  for  the  admission  of  fresh 
air  into  the  drain  from  a  point  well  removed  from  the  house. 
Where  the  end  of  such  induct-pipe  could  not  be  kept  some 
little  distance  away  from  windows,  doors,  or  passenger  traffic, 
a  mica-valve  should  be  fixed  over  its  mouth  to  prevent,  as 
much  as  possible,  any  drain-air  escaping  through  it. 

Where  the  expense  of  building  a  dric/e  air-shaft  or  man- 
hole, as  shown  in  Figs.  223,  224,  and  225,  is  greater  than 
could  be  afforded,  a  pipc-sJiaft,  as  shown  at  C,  Fig.  226,  could 
be  formed  with  a  small  cost;  and  if  the  top  of  the  shaft  could 
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not  be  left  open  to  the  air,  for  reasons  just  explained  wlien 
speakinjj  of  the  open  air-shaft,  the  top  of  this  trap  inspection- 
shaft  could  be  sealed  over  as  shown  at  i;,  and  an  air-induct- 
pipc  taken  into  it,  as  shown  at  A  A",  with  a  mica-valve  over 
its  mouth,  or  not,  as  circumstances  required.  I  have  had 
many  such  pipe-shafts  put  in,  and  found  them  to  answer 
admirably.  A  plimger,  attached  to  a  long  rod,  can  easily  be 
pushed  down  into  the  trap,  E,  for  unstopping  it,  should  it  ever 
get  stopped  up,  a  thing  never  likely  to  occur  where  the 
drainage  has  been  properly  carried  out,  and  is  periodically 
flushed. 

Where  it  is  not  possible  to  make  an  air-opening  directly  Induct-pipe 
^  .  ^      .  .         to  roof. 

over  the  drain,  as  shown  in  Fig.  224,  or  to  fix  an  induct-pipe, 

as  shown  in  Figs.  225  or  226,  the  induct-pipe  should  be  con- 
tinued up  to  the  roof,  but  its  mouth  would  have  to  be  kept 
well  away  from  all  windows,  for  lengthening  the  pipe  in  such 
a  way  would  cause  it  to  act  at  times  as  a  flue  or  upcast-pipe. 
In  other  words,  it  would  become  the  ventilating-pipe  of  the 
drain,  especially  if  the  wind  had  free  access  over  the  top  of 
it,  and  also  during  the  time  large  discharges  were  passing 
through  the  drain.  The  upcast-^\-\^Q:  of  a  drain  should  be 
carried  up  as  high  as  possible  above  the  level  of  the  top  of  the 
induct-pipe,  if  good  results  would  be  obtained.  (See  "  Sewer- 
intercepting  Traps,"  pp.  80 — 89.) 
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HOUSE-DRAINS   AND   THEIR   VENTILATION. 

Drains  Trapped  off  and  Disconnected  from  Sewers — Drains  kept  Outside — Drains 
Inside  a  House — Connections  of  Pipes  with  Drains  Inside  a  House — 
Drainage  Plans  of  a  Town  House  and  a  Country  House — Dividing  Drains 
into  Sections — Localising  Soil-pipes  —  Drain-ventilation  —  Connections  of 
Ventilating-pipes  with  Drains — Earthenware  Pipes  and  Iron  Pipes  for  Ven- 
tilating Drains — Position  of  Ventilating  Terminals,  &c. 

It  would  occupy  too  much  space  to  say  all  that  could  be 
said  on  the  advantages  of  trapping  off  and  "disconnecting" 
house-drains  from  sewers  and  cesspools.  Enough  was  said 
in  the  last  chapter  to  show  its  importance.  Only  a  few  words 
are  needful  on  the  drains  themselves,  and  their  ventilation, 
though  it  might  be  as  well  to  give  another  reason  for  separ- 
ating each  house  from  the  sewer  by  a  proper  disconnection 
chamber. 

Where  the  drains  are  carried  direct  into  the  sewer  without 
traps,  the  houses,  through  the  sewer,  are  brought  into  direct 
communication  with  each  other,  i.e.,  the  air  in  the  drain  of 
one  house  can  pass  into  the  drain  of  another  house.  Con- 
tagious diseases — typhoid,  or  what  not — may  be  infecting  a 
house,  and  however  isolated  it  may  be  from  all  other  houses 
adove  ground,  it  would  not  be  so  tinder  ground  with  such  a 
system.  The  untrapped  drains  branching  into  the  sewer 
would  form  a  subterraneous  passage  for  the  bad  air  or  disease 
germs — coming  from  the  stools  of  the  infected  patients — 
between  house  and  house.  But  when  each  house-drain  is 
trapped  off  before  entering  the  sewer,  an  all  but  impassable 
barrier  would  be  placed  between  the  drains,  so  that  the 
houses  would  be  as  much  isolated  under  as  above  ground. 
This  argument  tells  also  in  favour  of  scwer-disconncction, 
i.e.,  trapping-  off  the  sewer  of  one  street  from  that  of  another. 
I  have  applied  this  system  to  house-drains  for  some  years 
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with  <:^rcat  success,  dividing  them  into  sections,  and  thus 
isolating  one  part  of  the  house  from  another.  (Sec  Plate 
XXIV.,  p.  284;  also  "  Drain-disconnection,"  Chapter  XIX.) 

As  there  is  no  absolute  necessity,  in  well-planned  plumbinGT  P''^'"'^ '"»"'' 

...  ^  ^  °    detached 

works,  for  bringing  a  house-drain  inside  the  external  walls  houses, 
of  a  detached  or  semi-detached  house,  it  ought  to  be  made  a 
law  that  no  drain  shall  be  brought  inside  the  walls  of  such 
houses. 


In  a  line  of  houses,  as  in  terraces,  where  it  is  imperative   Drains 

inside. 

for  the  drain  to  come  into  the  house  to  receive  the  soil-pipes. 


FLOOR 


PLOOR 


Fig.  227. — Section  of  Iron  Drain  in 
Concrete  Trench. 


\^y. 


Fig.  228. — Section  of  Iron  Drain  in 
Brick  Trench. 


etc.,  the  drain  should  consist  of  cast-iron  heavy  water-main 

strength,  and  this  pipe  should  be  protected  from  rusting,  etc., 

by  the  Bower-BarfF  process,  or  be  coated  with   Dr.  Angus 

Smith's   solution,   and    each  joint   should   be   well    caulked 

with  lead,  2\  in.  deep. 

When  circumstances  compel  the  drain  to  be  carried  wider  Drains  under 

floors. 
the  floor  of  a  house,  it  should  be  laid  in  a  concrete  or  brick 

trench,  as  in  Figs.  227  or  228,  with  a  stone  cover  over  it  to 

keep  any  jarring  of  the  floor  from  disturbing  the  pipe-drain 

in  any  way.      A.s  a  means  of  inspection,  the  trench  or  tunnel 

could   be  carried    right    through  the    house,  with   a   grating 

in    the   face  of  the  external  walls,  as  shown  in  dotted  lines 

in  the  diagram  ;  and  this  could  be  so  arranged  that  by  holding 

a  light  at  either  end  the  drain  could  be  seen  from  end  to  end, 

without  disturbing  anything  inside  the  house. 
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Connections 
with  drains. 


Drains  are  very  often  carried  under  the  floor  of  a  base- 
ment, when  the  only  reason  why  they  should  not  be  carried 
along  on  the  face  of  the  basement  walls  is  want  of  knowledge 
or  common  sense  of  the  man  putting  in  the  drain.  Wherever 
it  is  practicable,  the  soil-drains  inside  a  house  should  be  kept 
above  the  floor,  where  they  can  be  seen. 

All  connections  with  the  drain  inside  the  house  should  be 
avoided,  if  at  all  practicable ;  but  where  it    is    necessary  to 


™^ 


LJ=l_-|"-L.C:i-:i;-'r-. 


tiG.  229. — Connection  of  Lead  Pipe     Fig.  230. — Connection  of  Lead  Pipe  with 
with  Iron.  Cast-iron  Drain — Vertical  Section. 


connect  a  waste-pipe  or  soil-pipe  to  the  iron  drain  inside  the 
house,  such  connection  should  be  made  by  a  strong  brass 
ferrule,  caulked  with  lead  into  the  socket  of  the  iron  drain,  as 
at  B,  Fig.  229,  at  one  end,  and  soldered  to  the  lead  pipe  at  the 
other,  as  shown  at  A.  And  all  such  branches  from  the  main 
drain  should  be  continued  out  to  the  open  air,  to  prevent 
a  foot  of  drainage-pipe  inside  the  house  from  being  unven- 
tilated. 

A  better  plan  of  connecting  lead  pipes  with  iron  is  shown 
in  Fig.  230,  as  by  this  means  the  lead  protects  the  ferrule 
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(copper  or  brass)  from  contact  with  sewage  matter.  The 
effect  of  urine  upon  copper  is  well  known  by  those  who  have 
seen  the  old  tipping  copper-pans  of  pan-closets.  The  lead 
soil-pipe  is  carried  right  down  into  the  iron  pipe,  inside  the 
copper  ferrule,  as  shown  at  D,  Fig.  230. 

Where  it  is  necessary  to  provide  means,  in  a  cast-iron  drain 
inside  the  house,  for  inspection  or  cleansing,  a  proper  sight- 
hole  or  access  -  chamber 
should  be  formed  in  the 
pipe,  as  shown  at  A,  Fig. 
231.  The  cover  B,  like 
the  man-hole  cover  of  a 
boiler,  can  then  be  bolted 

down,  and  all  risk  of  drain-      Fig.  231. —Access- chambers  to  Iron  Drains. 

air  escaping  through  such 

inspection  chambers  avoided.  The  nuts  should  be  made  of 
gun-metal,  and  the  packing  should  be  done  with  great  care, 
using  india-rubber  or  properly  prepared  felt  flanges. 

No  "  surface-trap "  should   be   fixed  in    any  floor  of  the  Surface-trap, 
house,  and   then  no  connection  can  be  made  with  it  to  the 
drain  for   the    drain-air  to  escape  through  such  trap,  when 
unsealed,  as   would  often    be  the  case  if  such  a  trap  were 
fixed. 

In  the  drawing,  Plate  XXII.,  I  give  the  plan  of  the  house- 
drain  of  an  imaginary  town  house. 

Table  of  Referexces  to  Plate  XXII. 
A. — "  Rain-water  disconnector,"  as  Fig.  61,  p.  72. 
B. — "  Drain-intercepting  trap,"  as  Fig.  50,  p.  69. 
D. — "  Soil-pipe  disconnector,"  as  Fig.  64,  p.  74. 
E.— "  Disconnection-chamber"  and  trap,  as  Figs.  86  and  223,  with  fresh 

air  induct,  H. 
F. — 4-in.  Ventilating-pipe  (7-lb.  lead)  to  drain. 
F  T. — Field's  "  Flushing-Tank  " — fifty  gallons. 
G. — 2-in.  Induct-pipe  to  prevent  stagnant  air  in  the  rear  portion  of  the 

drain. 
G  T. — "  Grease-intercepting  trap,''  as  Fig.  102. 

The  waste-pipe  from  the  baths  should  in  such  cases  be  Dramflushing. 

made  to  discharge  into  a  drain-intercepting  trap  as  near  the 
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head  of  the  drain  as  possible  ;  but  in  any  case  it  is  a  great 
advantage  to  have  a  Field's  Flushing-tank  fixed  at  the  very 
head  of  the  drain,  as  shown  at  F  T,  for  automatic  cleansing  of 
the  whole  house-drain.  This  tank  should  be  made  to  dis- 
charge, if  the  water  can  be  spared,  every  twelve  or  twenty-four 
hours. 

Where  the  house-drain  is  flushed  out  by  means  of  a 
Flushing-tank,  i.e.,  where  large  bodies  of  water  are  sent 
through  a  drain,  great  care  must  be  taken  to  see  that  every 
branch  on  the  drain  is  properly  ventilated,  or  the  traps  upon 
such  branches  will  be  liable  to  syphonage. 

Trapping  In  Plate  XXIII.  two  ways  of  trapping  off  the  sewer,  and 

bringing  fresh  air  into  the  drain,  are  shown.  When  the  area 
is  large  and  quite  open  to  the  atmosphere,  a  grating  can  be 
fixed  over  the  top  of  the  trap,  as  shown  in  section,  at  G,  Fig. 
23 IB  (Plate  XXIII.),  for  the  admission  of  pure  air  into  the 
house-drain  at  this  point.  But  when  the  area  is  partly 
covered  over,  to  form  a  covered  way  to  the  vault,  it  is  better 
to  seal  over  the  top  of  the  trap,  and  take  an  air-induct-pipe 
into  the  top  of  the  trap  or  "  disconnection-chamber,"  as  shown 
at  B,  Fig.  23 1  A.  When  necessary,  a  mica-valve  can  be  fixed 
over  the  mouth  of  the  air-induct,  as  shown  at  A.  (See  "  Sewer 
Intercepting-traps,"  Figs.  81 — 96,  and  "Disconnection  of 
drains  from  Sewers,"  pp.  272 — 279. 

Drainage  of  a  Plate  XXIV.  shows  the  plan  of  the  drainage  of  a  country 

country  house.    ,  .     ,  ,  ...  ^ 

house  carried  out  under  my  directions  some  five  or  six  years 
ago,  and  which  has  been  very  successful  in  every  way.  There 
is  not  a  foot  of  drain-pipe  inside  the  house.  The  main 
drain  is  divided  into  three  sections,  to  localise  one  part  of 
the  house-drain  from  another,  and  to  bring  the  inlets  for 
pure  air  nearer  the  upcast  pipes  of  the  drain  for  better 
ventilation. 
Main  drain.  The  main  drain  is  specially  planned  to  avoid  long  branch- 

drains,  to  save  the  cost  of  ventilating  such  branches.  [Where 
long-branch  drains  exist  without  ventilation,  they  are  sure  to 
become  full  of  stagnant  air.]     The  drain  empties  itself  into 
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a  ditch  about  half-a-milc  away  from  the  house,  and  air-shafts 
are  formed  in  it  about  every  thirty  yards,  as  shown  at  E. 

A  5-in.  ventilating-pipe  is  taken  from  the  drain  at  A',  and  Ventilation, 
carried  up  outside  the  house,  above  the  highest  parts  of  the 
roof,  with  an  exhaust  cowl  on  the  top.  Another  ventilating- 
pipe  is  carried  up  in  a  similar  way  at  A^,  and  another  at  A.  A 
syphon-trap,  as  shown  at  Fig.  4  on  the  plate,  is  fixed  at  G,  to 
separate  this  section  of  the  drain  from  the  main  drain  ; 
another  trap  of  the  same  pattern  is  fixed  at  C,  to  separate 
that  section.  Thus  the  drainage  is  divided  into  three  sections, 
each  having  its  own  "  inlet "  and  "  outlet,"  for  air-cleansing 
the  whole  system. 

The  soil-pipes  are  also  localised,  for  each  stack  is  trapped  Soil-pipes, 
off  from  the  drain,  and  opened  to  the  atmosphere  outside  the 
external  walls   of  the  house,  for  a  current  of  air  to  be  con- 
stantly passing  through  it. 

The    waste-pipes — dirty-water    wastes  —  discharge    with  Waste-pipes. 
open  ends  into  drain-intercepting-traps  outside  the  house,  so 
that  these  pipes  are   localised  as  well.      The  other  pipes  are 
treated  on  the  principles  laid  down  in  this  work. 

The  advantage  of  localising  each  stack  of  pipe  is  greater  Pipes 
than  many  people  imagine.  When  several  pipes  are  brought 
into  one  main  drain — no  matter  how  open  the  drain  may  be, 
or  how  great  the  stream  of  fresh  air  passing  through  it — 
there  is  no  means  of  distributing  the  air,  and  one  pipe 
may  be  thoroughly  air-cleansed  while  another  may  not 
have  enough  air  passing  through  it  to  shake  an  aspen- 
leaf.  But  when  each  stack  of  pipe  is  disconnected  from  the 
drain,  or  intercepted,  as  shown  on  Plate  XXIV.,  each  soil- 
pipe  then  becomes  an  upcast,  and  the  circulation  of 
atmospheric  air  through  it  is  constant. 

Each  stack  of  soil  or  waste-pipe  should,  therefore,  have 
its  own  "  inlet "  and  "  outlet,''  to  secure  a  constant  change 
of  air  taking  place  in  it.     And  so  with  the  drainage. 

The  bulk  of  the  rain-water  is  collected  into  a  rain-water-  Rainwater, 
tank,  as  shown  ;  but  the  rain-water  from  several  rain-water- 
pipes    is    collected   into   a  "  drain-intercepting-trap "  at   the 
head  of  eacJi    drain^   I,    O,   and  K,   as  shown  by  the  dotted 


2S4 


THE    PLUMBER   AND   SANITARY  HOUSES. 


lines,  and  it  is  then  taken  into  the  soil-drain.  Thus,  when 
a  sharp  shower  of  rain  falls,  a  tolerable  flush  is  sent 
through  the  drain  from  the  collective  rain-water-pipes. 

Instead  of  fixing  a  trap  at  the  bottom  of  each  stack  of 
rain-water-pipe,   and  taking  a  long  branch  from  it    into  the 
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Fig.  232. — Rain-water-pipe  "disconnected"  from  Drain. 


main  drain,  it  is  better  to  fix  an  intercepting-trap  close  to 
the  main  drain,  as  shown  at  I,  O,  K,  Plate  XXIV.,  or  in 
Fig.  232,  and  collect  the  branches  from  the  rain-water  stack- 
pipes  into  it. 


Old  plan. 


Air  in  drains 
changed. 


THE  VENTILATION   OF   DRAINS. 

In  the  old  plan  of  draining  a  house,  the  air  (in  the 
drains,  waste-pipes,  and  soil-pipes)  was  confined  as  much 
as  possible.  Often  a  very  forest  of  drains — sink-wastes, 
bath-wastes,  lavatory-wastes,  cistern-wastes,  soil-pipes,  and 
rain-water-pipes — stood  upon  a  regular  network  of  drains, 
running  in  every  direction  under  the  floors  of  the  house, 
and  trapped  (with  cesspool-traps)  here,  there,  and  every- 
where. The  only  chance  for  the  air  to  get  out  of  such 
imprisoned  places  was  to  find  out  where  noxious  gases  had 
eaten  a  way  through  the  soil-pipes,  and  pass  out  into  the 
house  through  such  defects.  Though  not  infrequently 
easier  passage-ways  would  be  made,  through  a  forced  or 
unsealed  trap ;  for  where  the  pipes  are  not  properly  venti- 
lated, traps  are  often  unsealed. 

No  drain  is  properly  ventilated  which  does  not  allow  the 
air  in  every  part  of  it  to  be  constantly  changed  ;  and  this  can 
only  be  done  by  making  tivo  or  more  openings  in  the  drain, 
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for  a  current  of  air  to  pass  through  it.  One  air-pipe  alonC; 
however  great  its  size,  will  not  ventilate  a  drain.  A  3-in. 
pipe  fixed  at  the  head  of  a  6-in.  or  9-in.  drain,  and  a 
small  opening,  or  short  induct-pipe  of  2-in.  bore  fixed  at 
the  outfall  or  discharging  end  of  the  drain,  though  one 
hundred  yards  distant  from  each  other,  would  change  the 
air  in  such  a  drain  quicker  than  a  6-in.  or  9-in.  pipe  fixed 
at  the  head  of  the  drain  without  this  second  pipe  or  induct. 
In  fact,  one  pipe  by  itself  would  never  change  the  air  in  the 
drain.  This  has  already  been  explained  under  the  head  of 
"The  Ventilation  of  Soil-pipes,"  pp.  160 — 161. 

Every  drain  should  have  an  "  inlet  ^'  and  an  "  outlet "  for  inlet  and 
air,  i.e.,  provision  should  be  made  in  all  drains,  at  their  lowest  °^  ^  ^^  ^''" 
ends,  for  the  admission  of  pure  air  into  them  ;  and  exhaust- 
pipes  should  be  fixed  at  their  highest  points,  for  the  air  to  go 
into  the  drain  at  one  point  and  out  at  the  other.  To  get 
good  ventilation  in  say  a  6-in.  drain,  the  upcast-pipe  should 
be  of  4-in.  bore,  and  the  opening  or  induct-pipe  should  be  the 
same  size.  The  induct  ought  not  to  be  much  more  than 
one  hundred  feet  away  from  the  exhanst,  though  moderate 
ventilation  can  be  obtained  when  they  are  three  hundred  feet 
apart.  I  have  tested  this  often,  and  have  found  that  where  a 
drain  has  a  good  fall,  and  the  upcast-pipe  is  carried  well  up 
above  the  roof-projections,  with  an  exhaust  cowl  on  it,  a  good 
current  of  air  is  made  to  pass  through  it.  I  have  placed 
some  smoke-paper  into  an  induct-pipe  three  hundred  feet  away 
from  the  upcast-pipes,  and  seen  the  smoke  come  out  of  the 
ventilating-pipe  terminal  in  volumes.  Drain  ventilation  is  of 
much  greater  importance  than  seems  to  be  known  by  even 
those  concerned  in  drainage  works,  for  by  their  arrangement 
of  the  ventilating-pipes,  long  lengths  of  drainage,  both  in  the 
branches  and  in  the  main  drain,  are  often  left  unventilated. 
The  "  inlets  "  and  the  "  outlets  "  for  changing  the  air  in  the 
drain  should  be  so  arranged  that  no  portion  of  a  drain  should 
be  left  bottled  up.  In  very  short  branches,  in  drains  of  a 
small  calibre,  the  discharges  through  them  would  be  sufficient 
to  change  the  air  in  them  ;  but  long  branch-drains  should  be 
ventilated  at   their  highest  points,  to  prevent  the  air  in  them 
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becoming  stagnant.  Sometimes,  to  save  expense,  rain-water- 
pipes  can  be  used  for  venting  the  branches  ;  but  where  this  is 
done,  the  head  of  the  pipe  (the  rain-water-head)  must  be 
twenty  or  thirty  feet  away  from  all  side  windows,  and  no 
window-dormer  or  skylight  must  be  over  it.  And  the  joints 
of  such  pipes,  if  within  thirty  feet  of  a  window,  must  be 
made  sound  and  reliable. 


Errors  in 

connecting 

air-pipes. 


TJie  Connections  of   Ventilating-pipes  ivitJi   Drains. — The 
connection    of  the   upcast   pipe  with  the  drain  is  of  much 


VVV/V 
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Fig.  233. — Plan,  Error  in  Connection  of 
Air-pipe  with  Drain. 


Fig.  234. —  Plan,  Error  in  Branching 
Air-pipe  into  Drain. 


Correct  ways. 


importance.  Many  connect  the  pipe  with  the  drain  in 
such  a  way  that  it  cannot  help  getting  stopped  up  in  time. 
As  shown  in  Fig.  233,  at  A,  the  back  flow  from  a  discharge 
of  the  closet-stack,  B,  would  wash  up  into  the  drain,  towards 
A,  and  in  time  stop  it  up,  or  materially  reduce  the  air-way  to 
the  upcast-pipe.  The  same  evil  takes  place  where  the 
vcntilating-pipe  is  branched  into  the  drain  in  a  way  shown 
at  D  E,  Fig.  234.  A  discharge  through  the  closet-stack  C 
would  wash  up  into  the  branch  E,  and  in  time  reduce  the 
passage  way  to  the  upcast-pipe,  D. 

The  upcast-pipe  for  ventilating  a   drain  should  be  con- 
nected to  the  drain-pipe  so  that  no  discharges  into  the  drain 
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shall  stop  it  up  or  foul  it,  especially  as  no  water  passes 
through  such  pipes  to  cleanse  them.  There  is  no  difficulty  in 
doing  this  when  its  value  is  understood.      If  the  ventilating- 


Fig.  235.— Vertical  Section,  showing  Connection  of  Upcast-pipe  with  Drain. 

pipe  cannot  be  branched  into  the  drain  on  its  upper  side,  as 
at  H,  Fig.  235,  a  small  air-shaft  can  be  formed  in  the  drain, 
as  at  K,  Fig.  236,  and  the  ventilating-pipe  can  be  taken  out  of 


Fig.  236. — Air-shaft  to  connect  Ventilating-pipe  with  the  Drain. 

the  brick-shaft,"^  at  J,  above  the  water  thoroughfare  of  the 
drain,  where  it  would  not  get  stopped  up  or  fouled. 

Where  a  drain  is  brought  into  a  house — as  in  terraces — it  Drains  inside. 
is  generally  better  to  make  every  soil-pipe,  every  pipe  con- 
nected with  it,  an  upcast-pipe,  to  prevent  a  foot  of  piping 


See  Plate  X.,  showing  the  ventilating-pipe  from  the  drain  treated  in  this 


way. 
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inside  the  house  from  being  unventilated.  It  is  often  quite 
possible,  in  terraced  houses,  to  keep  both  soil-pipe  and 
ventilating-pipe  outside  the  house,  as  in  Plate  XXII. 


Ventilating 
pipes  lead. 


Ventilating-pipes  to  the  drains  should  be  kept  outside  the 
house,  and  such  pipes  should  be  of  lead.      The  pipe  should  be 


Fig.  237. — Diain-pipe  ventilating  the  Drain  through  the  Houkc  ! 


Earthenware 
pipe. 


equal  in  substance  to  sheet-lead,  7  lb.  or  8  lb,  to  the 
superficial  foot,  according  to  circumstances;  but  such  pipes 
should  never  be  less  than  6-lb.  lead,  though  many  men  use 
only  5 -lb.  lead.  The  pipe  should  be  made  by  hydraulic 
pressure,  and  care  should  be  taken  to  sec  that  it  is  of  an  even 
substance  all  over.  As  a  rule,  4-in.  pipe  is  quite  large 
enough  to  ventilate  a  6-in.  drain. 

It  was  formerly  the  custom  with  some  to  ventilate  their 
drains  with  drain-pipe,  even  in  costly  houses.  Nor  were  they 
very  particular  where  such  pipes  Vv'cre  fixed,  whether  inside 
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or  outside  the  house.      Fig.  237  illustrates  what  was  found  in 
a  large  house  in  the  West  End  a  year  or  two  ago.    Bad  smells 
were    complained  of  in    various   parts  of  the  house,  and  on 
examination  it  was  found  that  the   drain  was  ventilated  by 
4-in.  drain-pipes,   built  in   a  chase   made   in  the  face  of  the 
staircase  wall.     Though  the   pipes   were  plastered   over,  the 
drain- air     found     its     way    through 
cracks  here  and  there  in  the  plaster- 
ing, for  nearly  all  the  joints  were  un- 
sound.'^ 

Wrought-iron  or  cast-iron  pipe  is  j|    ^3  Iron  pipe, 

not  the  right  material  to  use  for  venti- 
lating a  drain.  Apart  from  the  dura- 
bility! of  such  pipes,  there  is  not  only 
the  question  of  sound  and  reliable 
jointings,  but  that  of  stoppage  also. 
Two  cases  have  lately  come  under 
my  notice  where  cast-iron  ventilating 
pipes  from  the  drains  have  been  com- 
pletely stopped  up.  The  rusting  ac- 
tion, which  takes  place  in  all  iron 
pipes  (unless  they  are  specially  pro- 
tected from  rusting,  by  some  process 
or  solution),  had  eaten  so  much  into 
the  iron  that  the  corrosions  which  had 
dropped  away  blocked  up  the  pipe, 
as  in  Fig.  238.  This  was  found  out 
from  testing  the  drainage  with  smoke, 

to  see  that  there  was  a  current  through  the  drain,  and  finding 
no  result,  the  drain  was  opened  up,  showing  the  state  of 
things  illustrated  in  Fig.  238. 

All  ventilating-pipes,  especially  ventilating-pipes  to  drains,   Ventilating 

1111  -1  11-1  ■  /-'    1  r  ^  terminals. 

should  be  carried  up  to  the  highest  points  of  the  roof,  to  keep 
the  air  coming  out  of  such  pipes    as  remote  as  possible  from 

*  In  one  house,  where  drain-pipes  had  been  used  for  ventilating  the  drain,  the 
bad  smell  was  so  great  that  the  occupants  had  frequently  to  adjourn  from  the 
drawing-room  to  another  part  of  the  house.  On  examination  it  was  found  that 
the  drain-pipe  had  been  broken  by  plugging  the  wall  to  fix  the  skirting. 

+    Galvanised    sheet  iron    pipe,    though    much    used,   only   lasts   a    few   years. 
Galvanised  cast-iron  pipe — rain-pipe  strength — is  much  more  durable. 


Fig.  238. — Ventilaling-pipe 
stopped  up  with  Rust. 
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windows  and  openings  into  the  house,  and  to  gain  better 
results.  When  such  pipes  are  kept  below  the  roof  projections, 
no  STOod  ventilation  is  obtained,  and  the  air  in  the  drain  is 
much  more  liable  to  come  out  at  the  disconnection-chamber 
or  induct  than  if  the  terminals  of  the  upcast-pipes  were  kept 
above  the  ridge  of  the  roof,  where  the  winds  could  blow  over 
them. 

A  good  exhaust  cowl  fixed  on  the  top  of  a  ventilating- 
pipe  is  of  great  value  for  increasing  the  current  of  air  through 
the  drain,  and  for  preventing  a  blow-down  of  air  (through 
the  upcast-pipe)  into  the  drain  and  causing  a  reaction  in 
the  ventilation. 


Fig.  239. — Cistern  Water  Contaminated. 


Bad  Positions  of  Ventilating  Terminals. — As  a  rule,  the 
position  of  the  terminals  of  ventilating-pipes  is  not  sufficiently 
considered.  They  are  often  carried  to  such  points  that  the 
bad  air  from  them  can  contaminate  the  cistern  water,  as 
shown  by  the  arrows  in  Fig.  239.  Or  they  are  taken  just 
through  the  roof,  where  the  air  coming  from  them  can 
easily  pass  between  the  slates  into  the  roof,  as  in  Fig.  240, 
to  go  over  the  house,  or  to  contaminate  the  cistern  water. 
At  other  times  such  pipes  are  carried  up  some  chimney- 
stack,  and  terminated  a  {c\v  inches  above  the  chimney  tops, 
so  that  the  air  from  them  can  be  blown  down  into  the 
chimney.  If  a  ventilating-pipe  must  go  up  the  side  of  a 
chimney,  to  keep  it  away  from  windows,  it  is  better  to 
terminate    the    pipe    a    foot    or    two    below  the  top  of   the 
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chimney,  bending  the  pipe    out    so    as    to  stand  at  least    a 
few  inches  away  from  the  side  of  the  chimney  face. 


Fig.  240. — Ead  Air  guing  into  the  Roof. 

It    is    common    to    see  vcntilating-pipes    from    soil-pipes 
and  drains    terminated  where    the    air    emitted    from    them 


Fig.  241. — Drum  Air  entering  tlie  Huuse. 

can    easily    enter    the    house    when    the    wind    is    in    certain 
directions,  as  shown  by  the  arrows  in  Fic^.  241  or  Fig.  242. 
When  a  house    is    in    full  occupation,  the  air  from  such 
T  2 
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pipes  is  at  times  extremely  offensive  ;  and  care  should  be 
taken  that  they  pour  out  their  unpleasant  contents  in  such 
places  as  not  to  offend  anybody. 

Some  people  imagine  that   if  such  ventilating-pipcs  are 
taken    a    foot    or    two    above    a    window,  there    will    be  no 


Fig.  242. — Drain  Air  Entering  a  House  through  a  Lantern  Light. 


offence  from  them.  Such  people  must  be  ncat'-sigJited,  or 
wear  opaque  glasses,  or  they  would  have  noticed  smoke 
beating  down  on  a  dull  heavy  day,  and  in  gusty  weather, 
to  a  great  many  feet  below  the  chimney-tops.  And  what 
occurs  with  smoke  from  the  chimney  occurs  with  the 
vitiated  air  sent  out  of  these  ventilating-pipcs  ;  they  should 
therefore  be  taken  high  enough  to  avoid  any  offence  from 
them.     (See  Plates  IX.  and  X.,  facing  pp.  140  and  142.) 


CHAPTER  XXI. 

WATER  AND   ITS   STORAGE. 

Pure  Water — River  Water — Pond  Water^Flow-and-return  Circulation— Well 
Water — Rain  Water — Place  of  Storage — Water  Contaminaiion — Water 
Absorbs  Air — Service-box  Contamination — Water-closet  Supply-valves — 
Cistern  Water  Contaminated  by  Bad  Arrangement,  and  by  Bad  Plumbing — 
Feed  Cisterns — Constant  Supply — Cisterns  want  Cleansing — Cisterns  :  Their 
Overflows  and  Wastes — Slate  Cisterns  for  Storing  Drinking-water — Safes 
under  Cisterns — Hinged  Flaps  on  Ends  of  Overflow  Pipes. 

Pure  water  is  of  such  importance  in  every  household,  that  it   Ture  water, 
ought  to  be  the  question  of  questions  before  renting  a  house 
or  erecting  one  :   Is  the  water  suppHed  to  this  house  puref  or 
can  I  get  pure  water  here  } 

A  stream  or  river,  polluted  by  the  sewage  of  a  village,   River  water, 
town,  or  city,  cannot  be  the  proper  source  of  our  drinking^ 
water.       It    is    hardly    possible,  with    our  present  system  of 
filtration,  to  make  the  water    taken    from    such    sources    at 
all  times  absolutely  pure  and  fit  for  drinking. 

But  supposing  such  water  to  be  filtered,  it  will  be 
difficult  for  the  drinker  to  disassociate  from  his  mind  the 
fact  that  the  water  he  is  drinking  has  been  before  con- 
sumed in  a  similar  way,  and  perhaps  many  times.  Such 
an  idea  will  hardly  help  a  sick  man  to  get  better. 

If  river  water  when  polluted  here  and  there  in  its  Pond  water, 
course  by  the  drainage  of  sewage,  etc.,  into  it,  is  unfit  for 
dietetic  purposes,  pond  water — stagnant  as  it  often  is  for 
weeks  together — is  much  more  so.  For,  as  a  rule,  little  or  no 
precaution  is  taken  to  keep  ponds  and  their  surroundings 
clean,  and  almost  anything — from  yard  collections  to  the 
drainings  of  manure  heaps — is  allowed  to  be  carried  into  them 
with  the  rain.  Here  cattle  wash  their  feet  whilst  they  quench 
their  thirst.  Here  dogs  clean  themselves,  whilst  diving  for  a 
stone  or  swimming   for  some  object  to  please  their  masters. 
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Here  the  water-loving  creatures  of  the  farm -yard  come,  as  to 
Nature's  lavatory,  to  perform  their  morning  and  evening 
ablutions,  cackling  and  sporting  themselves  with  great  glee. 
And  yet  water  taken  from  ponds  is  often  the  chief  source 
of  the  water  supply,  not  only  for  the  cottages  of  the  poor, 
but  for  country  mansions  as  well. 

Flow  and  Sometimes  the  evil  of  making  a  pond  the  reservoir  for 

supplying  a  house  with  its  water  is  increased  by  making  it 
also  a  receptacle  for  the  house-drain  to  discharge  into. 
There  can  be  no  doubt  about  the  completeness  of  the 
circulation  in  such  a  system.  At  the  moment  of  writing 
this,  I  am  concerned  in  the  drainage  of  a  nobleman's 
mansion  where  the  water  is  supplied  to  the  house  from 
one  end  of  a  long  pond,  by  a  ram,  while  the  house-drain 
empties  into  it  at  the  other  end,  the  "  flow  "  and  "  return  " 
circulation  being  quite  complete. 

Well  water.  There    are    thousands    of    cottages    and    houses    in    the 

United  Kingdom  with  a  very  indifferent  supply  of  pond 
water  to  them,  when  a  v/ell  sunk  twenty  or  thirty  feet 
would  give  each  house  a  fair  supply  of  good  water.  In 
my  early  life,  in  the  lovely  county  of  Devonshire,  I  drank 
nothing  but  water  drawn,  or  pumped,  from  wells,  and  I 
never  had,  nor  did  I  ever  hear  of,  any  bad  effects  from 
drinking  well  water. 

Where  wells  are  relied  upon  for  the  whole  of  the 
water  for  the  household,  it  may  cost  a  little  labour  in  pump- 
ing,* but  that  is  very  good  exercise  for  men  with  sluggish 
livers.  In  some  cases  it  would  be  necessary  to  sink  down 
fifty  or  a  hundred  feet  to  reach  the  springs,  but  good  well 
water  is  worth  going  down  two  hundred  feet  for  rather  than 
have  to  drink  water  which  has  been  polluted  by  filth  and 
sewage.  Shallow  wells,  from  their  surface  down  almost  to 
their  springs,  should  be  made  absolutely  water-tight  to 
prevent  surface  drainage  into  them.  And  for  the  same 
reason  deep  wells  should  be  made  water-tight  in  their 
sides  for  some  considerable  depth.      Great  care   should  be 

*  Where  gas  is  at  hanrl,  an  "Otto"  engine  can  be  made  to  pump  up  in  an 
hour  sufficient  water  for  a  day's  consumption  in  a  household  of  sixty  people. 
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taken  that  the  drainings  from  farm-yards,  manure  heaps, 
or  from  any  filthy  place,  shall  not  enter  the  well,  and  no  cess- 
pcol  should  remain  within  a  hundred  yards  of  a  well. 

In  thousands  of  cases  where  there  is  now  a  scarcity  of  Rain-water, 
water,   there    might  be   plenty   if  proper  arrangements  were 
made    for   catching  rain-water.     And   with   proper  filtration 
this  could  be  made  fit  for  potable  purposes. 

Where  there  is  an  insurmountable  difficulty  in  getting  a 
sufficient  supply  of  p2ire  water  for  both  drinking  and  general 
household  use,  would  it  not  be  worth  while  to  arrange  tzuo 
systems  of  supply  to  each  house — one  highly  filtered  and  made 
pure  at  any  cost,  and  the  other  roughly  filtered  for  water- 
closet  and  general  use  .' 

No  cottage,  house,  village,  or  city,  should  be  without  a 
plentiful  supply  of  good  water,  and  there  is  no  good  reason 
why  there  should  be  a  scarcity  of  wholesome  water  in  any 
part  of  a  wet  and  rich  country  like  ours.  But  such  a  subject 
is  too  large  to  dwell  upon  here. 

Storage  of  Water. — Supposing  you  have  been  fortunate  Plan  of 
enough  to  obtain  pure  water,  the  next  important  consideration  *"  ' 
is  the  place  of  its  storage,  to  prevent  contamination. 

Water  for  drinking  purposes  should  be  stored  remote  from 
all  places  where  bad  air  or  noxious  gases  are  likely  to  occur. 
And  it  is  of  the  utmost  importance  to  store  it  azi'ay  from  all 
outlets  to  ventilating  pipes,  front  soil-pipes,  general  wastes,  or 
drains.  Where  there  is  not  a  constant  supply,  proper  cistern 
rooms  should  be  formed  in  every  house  for  placing  the 
cisterns  in. 

It  should  not  be  stored  directly  over  a  series  of  water- 
closets  or  urinals,  as  is  sometimes  the  case,  and  where  the 
vitiated  air  of  the  rooms  in  which  such  apparatus  are  fixed 
can  have  easy  access  to  the  water. 

Water  absorbs  air,  just  as  a  sponge  does  water  ;  and  when  Water  con- 
any  impure  air  is  near,  the  water  will  soon  become  impregnated  ^L^  ^i^       ^ 
with  the  impurities  of  the  air  surrounding  it. 

The  strong  painty  smell  of  a  newly-painted  room  is 
decreased   by  placing  a  pail  of  water  in  the  room.     A  few 
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hours  after  the  water  has  been  placed  there,  a  coating  of  an 
oily  nature  will  be  seen  floating  on  its  top,  proving  that  the 
water  has  been  imbibing  the  vitiated  air  in  the  room. 

And  when  a  cistern  of  water  is  near  a  foul  water-closet,  or 
an  outlet  of  a  ventilating-pipe  from  a  soil-pipe  or  drain,"^  the 
impurities  in  the  bad  air  are  imbibed  by  the  water  in  the 
cistern,  which  becomes  contaminated  just  as  the  pail  of  water 
does  in  the  painted  room. 

A   great    deal    of   ignorance    exists  upon  this   subject   of 

water  -  contamination.  Many 
imagine  that  by  putting  a  par- 
tition in  a  cistern,  as  Fig.  243, 
and  dividing  it  thus  into  two 
compartments,  that  they  have 
done  all  that  is  necessary  to  keep 
the  two  waters  entirely  separate 
from  each  other.  They  then 
confine  one  compartment  to 
drinking  purposes  and  the  other 
to  water-closet  uses,  leaving 
the  tops  of  each  compartment 
open — even  connecting  them  to- 
gether by  a  waste-pipe,  which 
takes  the  overflow  from  the  two 
compartments.  Now,  the  water 
in  these  two  compartments  is 
about  as  separate  as  the  late 
Siamese  twins,  and  the  protection  thus  secured  as  reliable  as 
the  ostrich's  when  it  hides  its  head  in  the  sands  and  leaves 
its  body  exposed  to  the  huntsman's  shots.  For  if  the  water 
in  the  water-closet  service  compartment  becomes  contami- 
nated, what  is  to  prevent  the  impurities  from  flying  off  from 
this  body  of  water,  and  passing  over  the  top  of  the  partition 
to  the  water  in  the  drinking  compartment } 

Moreover,  it  is,  as  a  rule,  only  when  a  service-box  supply 
is  used  for  serving  a  water-closet  apparatus,  that  the  water  in 
the  cistern  which  supplies  the  apparatus  gets  contaminated : 

•  See    Fig.  239. 


— Service-box  Supply  to 
Water-closet. 
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and  one  of  the  chief  means  of  this  is  the  air-pipe,  C,  to  the 
service-box,  which  is  always  taken  up  to  about  the  level  of 
the  top  of  the  cistern,  so  that  it  is  almost  as  near  one  com- 
partment as  the  other  ;  and  if  it  contaminates  the  water  in 
the  one   compartment,  it  will   speedily   vitiate  that   in   the 

other. 

It  is  supposed  by  many  that  it  is  impossible  to  supply  a  ^^w'yjalve 
water-closet  apparatus  without  in   some  way  or  another  con-  service-pipe, 
taminating  the  water  in   the  cistern   from  which  the  water  is 
taken.     But  this  depends  entirely  upon  the  service  fittings  by 
which  the  water-closet  is  supplied. 

A  water-closet  served  by  means  of  a  supply-valve  attached  ^^^;J^j}|'J''' 
to  the  apparatus,  no  matter  how  near  or  distant  the  cistern  or  service-pipe, 
reservoir  may  be,  always  leaves  the  service-pipe  between  this 
valve  and  the  cistern  full  of  water  ;  how,  then,  can  any  air- 
good  or  bad— pass  back  through  this  water-charged  pipe  to 
the  cistern  ?  Moreover  this  valve  is,  in  its  normal  position, 
always  closed,  and  acting  thus  as  a  stop-valve  it  most 
effectually  shuts  off  all  communication  with  the  cistern, 
and  becomes  a  double  check  to  the  passage  of  any  air  from 
the  water-closet  apparatus  to  the  cistern. 

A  water-closet  supplied  by  a  service-box,  as  shown  m 
Fig.  265,  always  leaves  the  service-pipe,  F,  empty,  and  m 
direct  and  open  communication  (through  the  air-pipe  C), 
with  the  cistern  which  supplies  it  with  water;  and  there  is 
nothing  to  prevent  any  bad  air  in  the  water-closet  from 
passing  up  behind  the  "fan"  of  the  basin,  through  the 
service-pipe,  F,  and  the  service-box,  D,  into  the  air-pipe,  C  (to 
the  service-box),  and  from  this  air-pipe  into  the  cistern,  A  and 
B.  But  supposing  this  air-pipe  to  the  service-box  to  be  taken 
farther  away  to  discharge  into  the  open  air  instead  of  into  the 
cistern,  which  is  rarely  if  ever  done,  there  is  still  a  direct 
communication  between  the  service-box  in  the  cistern  and  the 
water-closet,  and  this  communicating-pipe  is  always  empty, 
and  any  bad  air  in  the  basin  is  sure  to  ascend  into  this  pipe, 
and  directly  the  valve,  E,  is  open  in  the  service-box  it  will 
escape  into  the  cistern.  Thus  in  the  one  case— with  the 
supply-valve  attached  to  the  apparatus—  it  is  impossible  for 
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the  cistern-water  to  be  contaminated  by  supplying  a  water- 
closet,  and  in  the  other  case — the  service-box  action — it  is 
hardly  possible  to  be  otherwise. 

I  am  so  satisfied  that  no  communication  can  take  place 


Fig.  244. — Water  Contaminated  by  Bad  Appliances  and  Bad  Arrangement. 

between  a  valve -closet  supplied  with  a  valve-and-regulator 
apparatus,  and  the  cistern  (the  cistern  itself  being  placed  in  a 
proper  cistern-room)  that  in  my  own  house  such  water-closets 
are  suppHcd  by  a  scrvicc-pipc  taken  from  the  drinking-water 
cistern.  But  no  such  closet — in  fact,  no  water-closet  or 
urinal — should    be   supplied  with  water  from  a  rising-main, 
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constant  service,  or  otherwise,  which  also  supplies  the  draw- 
off  cocks  for  drinking  purposes.      But  though  my  own  house 


is  treated  in  this  way,  I   prefer  to   keep   to   the  rule  which  I 
have  laid  down  elsewhere,  viz.,  "  No  draw-off  cock  to  any 
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sink,  '  fitting,'  or  fixture,  other  than  a  water-closet,  shall  be 
supplied  from  a  cistern  fixed  in  a  water-closet  room,  or 
standing  in  a  place  where  any  contaminated  air  can  reach  it, 
or  from  a  cistern  or  service-pipe  which  also  supplies  a  w^ater- 
closet." 

Bad  Cistern  zvater  conlaminated  by  bad  plnmhing  as  well  as  by 

plumbing.  ...  •  j    • 

bad  arrangeinoit. —  llie  water  in  cisterns  is  contammated  in 
a  variety  of  ways.  Fig.  244  is  a  faithful  representation  of 
what  was  found  recently  in  a  house  in  one  of  the  London 
squares.  We  have  seen  how  the  bad  air  from  water-closets 
can  pass  to  the  cistern  water  through  a  service-box  supply, 
but  a  "  cistern-valve,"  as  c.  Fig.  244,  affords  no  better  pro- 
tection. The  bad  air  from  the  closet  basin,  M,  can  easily  pass 
through  the  empty  supply-pipe,  and  valve,  C,  into  the  air-pipe, 
E,  and  out  into  the  cistern,  as  shown  by  the  arrows.  Some- 
times a  defective  trap,  or  soil-pipe,  leaks  into  the  cistern,  as 
shown  at  Z,  Fig.  244.  Very  gross  ignorance  is  shown  in  the 
arrangement  of  the  various  plumbing  fittings  in  Figs.  244  and 
245.  Both  drawings  represent  what  was  actually  found.  As 
shown  at  li.  Fig.  244,  the  overflow  of  the  water-closet  safe 
was  taken  into  the  trumpet-waste  of  the  cistern,  K,  and  the 
under-waste,  P,  was  taken  into  a  brick  trap  under  the  floor,  and 
as  the  dip-stone  was  defective  (as  is  generally  the  case  with 
such  traps)  there  was  a  direct  communication  between  the 
drain  and  the  cistern.  The  cistern,  E,  Fig.  245,  is  also  open 
to  the  drain,  as  shown  in  the  woodcut,  by  the  bad  arrange- 
ment of  its  waste,  F. 
Feed-cisterns.  In  examining  a  new  house  where  ever)'thing  was  supposed 

to  be  done  in  accordance  with  the  rules  laid  down  by  the 
Local  Board  of  the  town,  I  came  across  many  foolish  things  ; 
but  as  so  much  stress  was  laid  on  the  fact  that  all  pipes 
(except  the  soil-pipes)  were  "  properly  disconnected,"  I  give 
an  illustration  in  Fig.  246  of  what  was  found  in  one  part  of 
the  house.  As  shown  at  F  F,  the  overflow-pipe  from  the  feed- 
cistern,  B,  was  made  to  discharge  over  a  brick  cesspool  trap. 
The  bad  air  from  decomposing  soap-surls  splashed  about  over 
the  grating  and  its  surroundings  from  the  lavatory  waste,  as 
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well  as  the  bad  air  from  the  large  body  of  stagnant  water  in  the 
cesspool-trap,  could  easily  travel  up  through  the  overflow-pipe, 
F  F,  to  the  water  in  the  feed-cistern.  And  as  the  dip-stone  of 
the  trap  was  defective,  the  drain  air  could  also  pass  up  the 
overflow-pipe,  to  contaminate  the  cistern  water,  as  well  as  to 
enter  the  house,  as  shown  by  the  arrows. 


Fig.  246. — Feed-cistern  Water  Contamination. 

It   was   also   impossible  to   discharge  the  wash-basin,   C, 

without  unsealing  its   trap,  for  the  waste-pipe  was   of  very 

small  bore,   and   it  had  no  air-pipe    to    prevent    syphonage, 

or  to  ventilate  the  waste. 

Feed  cisterns  are  very  small  things,  and  for  that  reason   Feed  cisterns 

overlooked. 
are  often  overlooked.     They  are  rarely  cleaned  out,  though 

the  cook  often   draws  water  from  a  hot-water  cock—which 

must  have  first  passed  through  the  feed  cistern,  except  in  the 
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case  of  the  cylinder  principle  of  circulation — for  her  culinary 
purposes.  I  have  often  found  the  water  in  such  cisterns  as 
dirty  as  the  dirtiest  of  pond  waters. 

Where  there  is  a  constant  supply  there  is  no  need  for 
cisterns,  except  to  the  water-closets,  to  break  the  pressure  and 
to  get  a  better  regulated  supply,  and  also  to  prevent  com- 
munication between  the  main  service  and  the  water-closet. 
But  where  there  is  only  an  intermittent  supply,  care  should 
always  be  taken  to  provide  storage  capacity  for  at  least  two 
days'  consumption,  in  case  of  non-supply  by  the  water 
company,  or  a  break-down  of  any  of  the  service  fittings  in  the 
house.  "  One  leak  will  sink  a  vessel "  is  an  old  adage,  and 
one  leaky  tap  or  valve  will  empty  a  cistern.  To  store,  there- 
fore, all  the  water  in  a  house  in  one  cistern,  is  a  worse  policy 
than  to  put  all  the  eggs  into  one  basket ;  and  where  this  is 
done  it  will  one  day  be  found  to  be  literally  a  cistern  which 
holds  no  water. 

Cisterns,  like  chimneys,  want  cleaning  out  periodically, 
and  in  every  case  proper  means  should  be  provided  for  this 
purpose,  and  an  easy  access  made  to  each  cistern — especially 
to  the  drinking-cisterns — so  that  any  servant  of  the  household 
may  get  at  the  cisterns  to  clean  them  out,  and  see  that  every- 
thing is  right. 

If  anybody  doubts  the  necessity  of  periodical  cistern- 
cleansing,  let  him  take  a  broom  and  stir  up  the  water  in  any 
cistern  in  his  house  only  a  few  months  after  the  last  cleansing, 
and  then  dip  a  glass  into  the  cistern  and  take  it  out  full  of 
water,  and,  after  looking  at  it  through  a  microscope,  drink  it 
off,  or  stand  convinced  of  the  necessity  of  cleaning  out 
cisterns  periodically. 

According  to  the  rules  of  the  London  water  companies, 
legalised  by  Act  of  Parliament,  there  are  now  to  be  no  wastes 
to  cisterns  in  the  London  radius,  and  so  the  comfort  of  the 
householder  has  been  ignored  ;  the  water  to  be  delivered  is  to 
be  so  pure  that  it  will  never  require  changing,  however  long  it 
remains  in  the  cistern,  and  the  cistern  will,  therefore,  not  need 
any  cleaning  out.  For  the  Metropolis  Water  Act  of  1871 
simply    provides   for    an    overflow-pipe   to    prevent  waste  of 
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water,  and  to  act  as  an  indicator  to  the  water  companies  to 
tell  them  when  the  cistern  ball-valve  is  defective.  But  the 
water  will  not  rise  up  out  of  the  cistern  to  go  out  of  an 
overflow-pipe  when  the  cistern  has  to  be  cleaned  out. 

And  the  size  of  this  pipe — viz.,  1-in.  bore — is  of  little  use  Overflows, 
to  the  householder,  however  valuable  it  may  be  to  the  water 
companies,  for  how  can  a  -in.  pipe,  without  any  pressure 
upon  it,  tako  away  the  full  charge  from  an  mc/i  ball-valve 
with  a  pres.^ure  of  from  40  to  70  ft.  head-of-water  upon  it? 
Of  course,  where  there  is  a  constant  supply,  a  much  smaller 
size  ball-valve  can  be  fixed  ;  but  even  then  such  an  over- 
fiow-pipe  will  not  be  large  enough  to  take  away  the 
delivery,  say  from  a  |-in.  valve,  when  it  is  kept  open  by 
a  small  stone  washed  up  under  the  seating  of  the  ball- 
valve,  or  when  the  valve  itself  becomes  defective. 

]\Iany  of  the  water  companies  are  gracious  enough 
not  to  insist  upon  this  small  size  overflow-pipe,  and  allow 
any  size  that  may  be  required,  provided  that  it  is  made 
to  discharge  where  their  servants  can  see  if  the  water  is 
wasting  through  a  defective  ball-valve,  &c.  For  such 
trumpery  ball-valves  are  used  in  many  cases  that  they 
waste  more  water  than  the  whole  house  consumes  for  its 
legitimate  use. 

The  size  of  the  overflow-pipe  should  be  determined  by  the  Size  of  pipe, 
size  of  the  service,  and  the  pressure  of  water  likely  to  be  upon 
the  ball-valve.  An  overflow  fixed  to  a  cistern  on  the  ground 
floor  requires  to  be  larger  than  an  overflow  fixed  to  a  cistern 
on  the  third  and  fourth  floor,  if  served  from  the  same  pipe 
and  by  the  same  size  ball-valve. 

As  a  rule,  about  tioice  the  size  of  the  service  will  give  the 
size  of  the  overflow,  except  in  the  smaller  size  services,  but  7io 
overflow-pipe  from  a  cistern  supplied  direct  from  a  rising- 
main  should  be  less  than  an  inch  and  a  quarter  in  diameter. 

As  to  cistern-wastes,  let  the  following  rule  be  laid  down,  The  discharg- 
and  be  as  binding  as  the  laws  of  the  Medes  and  Persians.    No  dftera^wastes. 
overflow  or  waste-pipe  from  a  cistern  shall  be  connected  with 
any   other  overflow  or  waste,  soil-pipe,  or  drain  ;  and  in  all 
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cases,  such  wastes  or  overflows  shall  be  taken  through  the 
external  wall  of  the  house,  and  discharge  with  an  open  end. 
Nor  should  such  a  pipe  be  allowed  to  discharge  into  a  drain- 
intercepting-trap,  or  over  the  grating  of  such  a  trap.  The 
water  in  such  traps  evaporates  in  the  summer,  and  often  leaves 
the  trap  uncharged  ;  or  impurities  are  thrown  off  by  the  water 
in  this  trap,  or  sewer-gas  escapes  through  it  ;  and  when  there 
is  this  cistern-waste  or  overflow  over  it,  the  "  gas  "  passes  at 
once  into  the  pipe,  and  is  drawn  up  through  the  pipe,  by  the 
v/armth  of  the  house,  to  the  water  in  the  cistern.  And  it  is 
useless  to  put  a  trap  in  this  pipe  to  prevent  this,  for  there  are 
no  means  of  keeping  it  charged  without  a  great  waste  of 
water. 

The  waste,  or  overflow,  should  always  discharge  some  few 
feet  away  from  the  drain-trap,  and  a  channel  should  be  formed 
from  it  to  the  trap,  to  conduct  the  waste  water,  when  the 
cistern  is  being  cleaned  out,  into  the  trap. 

Where  possible,  there  is  no  better  way  of  fixing  this 
waste  than  by  taking  it  into  a  gutter,  with  a  copper-hinged 
flap  soldered  on  the  end  of  the  pipe,  as  in  Plate  X.  Of 
course  the  end  of  this  waste-pipe  must  never  be  fixed  near 
the  outlet  end  of  a  ventilating-pipe  from  a  drain  or  soil-pipe, 
or  the  vitiated  air  will  pass  through  the  waste  to  the  water  in 
the  cistern. 

When  the  cisterns  are  too  low  for  taking  the  waste  from 
them  into  roof  gutters,  or  where  there  are  no  roof-gutters  to 
take  them  to,  the  pipe  should  be  continued  down  through 
the  house  to  the  r\Q2Lre.st  swddLCC-ivdi'^  dischai-giiig  sojue  few  feet 
away  from  the  trap  in  all  cases,  for  reasons  assigned  above. 

It  is  sometimes  almost  impossible  to  fix  a  waste-pipe  in 
this  way,  except  by  a  pipe  as  long  as  from  "  John-o'-Groat's 
to  Land's  End."  When  this  difficulty  occurs,  and  where 
there  are  no  water  companies  to  interfere,  there  is  no  better 
way  of  surmounting  it  than  by  the  following  plan,  which  may 
be  adopted  with  the  utmost  safety : — 

Take  an  overflow-pipe,  at  least  twice  the  size  of  the 
service-pipe,  from  the  top  of  the  cistern  to  the  nearest  external 
wall  of  the  house,  and  let  it  stand  two  or  three  inches  beyond 
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the  face  of  the  wall,  with  a  copper-hinged  flap,  I,  Fig.  247, 
soldered  on  the  end  of  the  pipe,  to  prevent  birds  building  in 
it,  and  stopping  it  up,  &c.,  and  also  to  shut  out  the  draught  in 
case  of  frost.  The  "  outlet  end  "  of  this  overflow-pipe  should 
always  be  a  foot  or  more  below  the  inlet  in  the  cistern,  to  give 
a  pressure  of  water  upon  the  copper  flap  to  keep  it  open 
during  an  overflow  (see  Fig.  247,  H  and  l).  Having  provided 
an  overflow-pipe,  i.e.,  for  a  failure  in  the  ball-valve,  the  next 
important  thing  is  to  provide   proper  means  for  cleaning  out 
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Fig.  247. ^Cistern  Overflow,  and  Cleansing  Pipe. 


the  cistern.  Fix  a  brass  washer  and  waste  connection  in  the 
cistern  bottom  in  the  usual  way,  and  as  this  is  only  for 
cleaning  out  purposes,  and  not  an  overflow-pipe  and  waste 
combined,  the  size  need  not  be  more  than  i  in.  or  i^  in. 
Then  take  a  i\-\n.  lead  under-waste  from  it  to  the  nearest 
rain-water-pipe-head,  as  shown  at  F  and  G,  Fig.  247  ;  or,  if 
there  is  no  rain-pipe  near  or  in  the  vicinity  of  the  cistern,  or 
if  the  rain-water  is  collected  for  household  purposes,  then 
take  the  pipe  into  a  deep  draw-off"  sink — a  sink  with  a  large 
overflow  to  it.  And  from  this  brass  washer-and-waste  in  the 
cistern-bottom,  fix  a  standing-pipe,  as  E,  Fig.  247,  and  con- 
tinue it  up  to  the  top  of  the  cistern,  with  the  end,  D,  soldered 
over,  to  act  simply  as  a  plug.  An  ordinary  plug  and  washer 
U 
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with  a  long  chain  would  answer  the  same  purpose,  but  it  is 
not  so  easy  of  management  as  the  standard  lead  plug  just 
named.  If  the  chain-plug  were  pulled  out  by  accident  when 
the  cistern  was  full  of  water,  it  would  be  difficult  to  replace 
it ;  but  there  would  be  no  difficulty  with  a  standard  plug, 
which  by  force  could  be  instantly  replaced. 

With  an  arrangement  of  this  kind,  how  can  any  air,  foul  or 
otherwise,  pass  through  this  pipe,  with  a  scaled  end  2X  the  top 
of  the  cistern  }  The  only  danger  about  such  a  mode  is  that 
it  may  not  be  properly  done  ;  but,  at  any  rate,  all  cisterns 
not  used  for  drinking-water  could  have  their  wastes  dis- 
posed of  in  this  way,  and  there  would  be  this  advantage' 
about  it,  that  at  the  same  time  the  cistern  was  being 
cleaned  out  the  drains  would  be  flushed  as  well. 

Materials  for  AH  cistcrns  or  rescrvoirs  for  drinking-water   should  be 

cisterns.  niade  of  slate,  and   never  of  lead  when   it  can  possibly   be 

avoided.  The  action"^  of  water  upon  lead  depends  to  a 
great  extent  upon  the  character  of  the  water,  and  when  this 
is  known,  it  can  readily  be  determined  whether  it  would  be 
safe  or  not  to  store  it  in  lead  cisterns  for  dietetic  purposes. 
And  when  found  unsafe  for  storing  in  lead  cisterns,  it  would 
not  be  safe  to  store  it  in  galvanized  iron  cisterns  ;  for  the 
galvanizing  comes  off,  if  it  is  not  dissolved,  and  is  consumed 
with  the  water.  When  galvanized  iron  cisterns  are  used,  the 
thickness  of  the  metal  ought  never  to  be  less  than  ^  in.  Such 
cisterns,  when  about  4ft.  square,  should  be  made  of  Tu-in- 
plate,  and  over  that  size  \  in.,  if  they  are  to  last  a  proper 
time.  Cisterns  for  water-closets  and  general  use  can  be  made 
of  lead,  or  any  material  which  may  be  most  convenient. 

Safes.  Lead  safes  should  be  fixed  under  slate  and  iron  cistcrns 

with  overflows  from  them  discharging  into  the  open  air.  (Sec 
Plates  X.  and  XV.,  showing  same.) 

Hinged  (laps  All    overflow-pipes   and    cistern    wastes    should    have   a 

hinged  brass  or  copper  flap,  on  their  ends,  to  prevent  cold 
air  passing  through  them  and  freezing  the  pipes,  &c.,  and 
also  to  keep  birds  from  building  in  the  ends  of  such  pipes 
(See  Plates  X.  and  XVI.) 

•  See  p.  365. 


on  ends  of 
pipes 


CHAPTER  XXII. 

WATER   SUPPLY   TO   WATER-CLOSETS   AND   URINALS. 

Water  of  the  First  Importance — Water  Delivered  by  Companies'  Mains— Flimsy 
Fittings — Water  Limited — Water-closets  Treated  as  if  they  were  Deodorisers 
— Water-closets  want  Cleansing — A  Good  Supply  of  Water  Necessary — 
Closet-traps  Imperfectly  Cleansed — Closets  badly  used — Rising-mains — 
Constant  Supply — Intermittent  Supply — General  Supply — Pipe-freezing— 
Supply  of  Water  to  Water-closets  by  Valve-and-Regulator,  and  by  Flushing 
Apparatus— Water-closets  Supplied  by  Waste-preventers — Double-valve 
Waste-preventers  — Syphon  waste-preventers — Supply  of  Water  to  Urinals. 

In  the  water-carriage  system,  the  supply  of  water  to  water-  Water  of 
closets,  slop-sinks,  and  urinals,  as  indeed  to  all  vessels  or  [j^tjortance 
fixtures,  with  waste-pipes  where  polluted  water  is  discharged 
through  them,  is  of  the  first  importance,  and  if  adequate 
flushes  of  water  cannot  be  afforded,  such  fixtures  should  be 
done  away  with,  for  sooner  or  later  they  or  their  belongings 
will  become  a  nuisance. 

It  ought  to  be  laid  down  as  an  axiom  that  no  supply  of 
water  is  adequate  to  the  purpose  of  keeping  a  water-closet, 
or  any  other  such  "  fixture,"  with  its  belongings,  wholesome, 
unless  it  exceeds  in  force  and  volume  the  body  of  polluted 
matter  discharged  into  such  fittings. 

Like  ]\Irs.  Glass,  you  must  first  catch  your  hare  before  Water 
you  can  cook  it,  and  so  you  must  get  the  water  into  the  delivered, 
house  before  you  can  use  it.  Water,  like  almost  everything 
else  nowadays,  is  delivered.  It  has  neither  to  be  fetched  from 
the  town  pump,  nor  drawn  up  by  a  windlass,  nor  pumped  up 
from  the  well  in  the  yard,  but  is  supplied  to  almost  ever}' 
house  in  city,  town,  and  village  by  water  companies,  under 
certain  regulations.  Such  companies  have  a  perfect  right 
to  make  their  own  rules,  within  certain  limits,  but  these  should 
always  be  for  the  benefit  of  all  concerned,  and  not  solely  for 
U  2 
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the  shareholders.      Poor  shareholders  !  how  the  people  waste 
their  water !     But  how  conserv^ative   the  shareholders  are  of 
their  water !     It    is    a   pity  they  cannot   have  a  "  flow   and 
Flow  and  return  "  circulation  to  each  house  from  their  mains.     Well,  all 

the  harm  that  we  wish  them  is  that  they  may  always  have  a 
reserve  of  this  beverage  for  their  own  consumption  without 
anything  to  add  to  it.  And  as  for  the  people  who  wilfully 
waste  their  water,  they  should  be  made  to  collect  what  they 
waste,  and  then  be  dipped  in  it  by  the  water  companies' 
servants. 

Flimsy  supply         Water   companies  can  hardly  be  too  strict,  or  look  too 

fittings. 

sharply  after  their  water,  for  there  are  such  trumpery  ball- 
cocks  and  ball-valves  used,  that  they  are  really  nothing  less 
than  water-wasters.  And  the  general  service  supply  fittings 
are,  in  many  cases,  of  such  a  flimsy  character  that  they  break 
down  almost  as  soon  as  they  are  used,  and,  like  an  icicle 
under  the  rays  of  the  sun,  begin  to  "  drop,  drop,"  until  there 
is  no  more  water  left  in  the  cistern  to  drop  through  such 
leaky  valves.  This  is  where  the  water  companies  should  save. 
But  to  limit  the  supply  of  water  to  a  water-closet  or  urinal, 
where  it  is  so  essential  for  health  and  cleanliness,  is  a  step  in 
the  wrong  direction.  The  means  taken  for  the  prevention  of 
waste,  and  the  appliances  sanctioned  or  insisted  upon  by 
the  various  water  companies,  are  so  poor  that  it  is  hardly 
too  much  to  say  that  more  water  is  wasted  under  the  new 
system  than  under  the  old.  It  is  hardly  likely  that  anybody 
— even  to  spite  the  water  company  which  supplies  his  house 
with  water — would  care  to  stand  with  his  nose  over  a  water- 
closet  apparatus  on  purpose  to  waste  water,  and  if  he  does 
open  the  valve  to  flush  out  the  water-closet  and  soil-pipe 
occasionally,  he  does  a  good  thing  for  himself  and  his 
neighbourhood,  for  he  helps  thereby  to  keep  his  sanitary 
arrangements  wholesome. 

^y^.*^"".  Instead  of  making  rules  to  limit  the   supply  of  water,  as 

limited.  ,  ^        ,  ^^    ^  ' 

water  companies  arc  doing  all  over  the  kingdom,  to  such 
sanitary   fittings  as   water-closets  and  urinals,  lazes  ought  to 
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be  enacted  compelling  adequate  Jlushcs  of  water  to  all  such 
water-wanting  "  vessels." 

The  quantity  of  water  allowed  by  the  various  water 
companies,  and  made  legal  by  Act  of  Parliament,^  is  two 
gallons  for  each  usage  of  the  closet.  "  Tell  it  not  in  Gath, 
publish  it  not  in  the  streets  of  Askelon  !  "  Two  gallons  of 
water  to  carry  away  a  deposit  in  a  water-closet  through  some 
scores  of  feet  of  soil-pipe  and  drainage,  flush  these  pipes 
out  after  its  passage,  and  cleanse  the  whole !  This  is  about 
as  difficult  a  thing  as  making  bricks  without  straw. 

One  is  curious  to  know  how  and  where  this  exact 
quantity  of  water  was  calculated,  and  on  what  sort  of 
water-closet  it  was  tried.  If  one  might  make  a  guess,  one 
would  say  it  must  have  been  somewhere  in  the  dark,  and  if 
measured  in  pints,  it  must  have  been  on  the  principle  of  the 
baker's  dozen.  Let  us  look  at  the  thing  practically,  i.e.,  with 
an  open  eye.  Suppose  it  takes  two  gallons  of  water  for  a 
water-closet  fixed  in  the  basement  (where  we  have  guessed 
the  discovery  to  have  been  made),  to  cleanse  the  closet  after 
usage,  wash  out  the  trap,  and  deliver  the  deposit  into  the 
sewer,  how  much  water  will  it  take  for  a  closet  fixed  on  the 
second  or  third  floor  at  the  rear  of  the  building,  with  about 
fifty  feet  more  soil-pipe,  and  fifty  or  sixty  feet  of  additional 
drainage  ?  Why,  it  would  require  this  quantity  of  water  to 
wet  the  pipe,  and  two  or  three  such  discharges  to  thoroughly 
cleanse  the  closet,  trap,  soil-pipe,  and  drain  after  the  passage 
of  an  offensive  stool  through  it,  and  to  keep  it  wholesome. 
Some  closets  require  more  water  than  others  to  keep  them 
clean  and  wholesome,  apart  from  their  positions.  And  it  must 
be  evident  even  to  the  most  conservative  of  shareholders, 
that  when  a  water-closet  is  fixed  a  long  way  off  from 
the  sewer  or  main  drain,  it  must  require  a  good  supply  of 
water  to  keep  it,  and  all  its  appurtenances,  in  a  sanitary 
condition. 

"  Take  care  of  the  spigot  and  leave  out  the  bung,"  would   "  Spigot 

and  Bung" 
principle. 

*  The  Metropolis  Water  Act,  1S71. 
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be  a  good  hatband  for  water  companies'  servants.  "  Don't 
forget  the  Rules,  and  mind,  they  are  according  to  Act  of 
Parliament — '  two  gallons  of  water,'  by  measure — not  a  drop 
more — to  cleanse  (?)  out  the  water-closet  apparatus,  trap, 
soil-pipe,  and  drain,  and  flush  the  whole  of  the  motion 
into  the  sewer."  "  But  it  was  such  an  ojfensive  stool,  Mr. 
Watercompany,  and  the  patient  was  suffering  from  fever. 
May  we  not  have  another  tea-spoonful } "  Another  tea- 
spoonful  !  Why,  sensitive  noses,  you  must  think  we  are 
made  of  water.  No,  you  must  wait  until  the  excrement 
has  dried  upon  the  soil-pipe,  and  by  that  time  the  "  water- 
saver  "  will  be  re-charged,  and  you  can  then  have  a  second 
flush.  But  stay,  if  you  are  only  in  want  of  ivater,  go  to 
the  nearest  sink  or  la\atory,  and  draw  as  much  as  you 
like  without  stint  or  hindrance,  for  according  to  our  rules 
there  is  no  limit  to  such  draw-ofifs,  though  we  must  show 
some  sign  of  '  screwing '  even  here,  but  it  is  only  in  the 
'screw-down'  tap."  Well,  there  must  be  bungling  in  a 
world  where  there  are  so  many  bunglers  ;  and  if  the  spigot 
is  sometimes  mistaken  for  the  btuig,  it  is  excusable,  especially 
when  nothing  stronger  than  water  is  to  come  out  of  it. 
More  water.  Every  sanitarian  should    lift    up    his  voice  against   such 

limitations  of  water  to  such  sanitary  fixtures,  and  never 
cease  crying,  like  Oliver  Twist,  for  moi'e  water  until  a 
quantity  of  double,  or  even  treble,  the  present  amount  is 
allowed  for  water-closets  and  urinals. 

W.c.  s  One  would  suppose,  not    only  from    the    rules  of  water 

deodorisers.  companies,  but  also  from  the  way  in  which  people  (espe- 
cially servants)  treat  water-closets  and  such-like  fittings, 
that  they  were  deodorisers.  Everybody  knows  how  a 
chamber-utensil,  if  left  half-full  of  urine,  will  smell  if  kept 
in  a  room  for  only  a  short  time  ;  and  yet  nine  servants  out  of 
ten  will  empty  such  matter  into  a  closet,  and  leave  it  there  or 
thereabout  for  any  length  of  time,  without  any  attempt  to 
ivasJi  it  away. 

Let    us    shelve  water   companies'  rules    for    a    time,  and 
think    only    of    the    needs    of    water-closets,    etc.,    and     the 
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best    way    of  supplying    them    with    water    to    keep    them 
perfectly  wholesome. 

Servants  receive  standing  orders  to  wash  out  every  W.C.'s  etc., 
day,  or  every  other  day,  the  halls  and  entrances  to  our  ^^^"^  ^  ^^"^' 
houses,  but  they  are  rarely  ordered  or  expected  to  wash 
out  the  water-closet  apparatus,  sinks,  lavatories,  etc.,  though 
the  traffic  through  such  fittings  is  greater  and  the  matter 
much  dirtier  than  anything  that  comes  from  the  bottoms 
of  our  boots.     In    every  house  of  any  dimensions  a  turk's- 


ing. 


Fig.  248. — View  of  Can  and  Closet-brush. 

head  brush,  as  Fig.  248,  should  be  kept,  for  the  purpose  Bmsh  for 
of  washing  out  the  closet-basin  and  "  conductor "  of  the  ciosetT^ 
apparatus,  i.e.,  the  closet-basin  should  be  well  washed  round 
with  this  brush,  B,  and  then  the  brush  should  be  pushed  down 
into  the  trap  as  far  as  it  will  go,  and  well  rubbed  up  and 
down  for  a  few  seconds,  the  water  being  allowed  to  pass 
through  the  closet  all  the  time  ;  and,  after  well  rinsing  the 
brush,  it  should  be  put  back  into  the  perforated  can,  and  the 
can  hung  up  in  the  housemaid's  closet,  or  out  of  doors. 

The  supply  of  water  has   much  more  to  do  with  keeping  a  good  supply 
water-closets    and    such-like    fittings    wholesome   than    most  "^"gjs^jy 
people  imagine.      A  water-closet  with  its  belongings  would 
be  found    in    a    better    sanitary    condition    after    six    years' 
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usage  with  an  efficient  supply  of  water,  than  it  would 
after  six  months'  usage  with  an  ineffieient  supply.  A 
moment's  consideration  will  show  this.  Let  us  suppose — 
and  the  supposition  will  be  inside  the  facts — that  an 
offensi\-e  stool  is  deposited  either  in  a  pan  or  valve-closet, 
and  that  this  faecal  matter  is  discharged  into  a  long  length 
of  4-in.  soil-pipe  in  such  a  manner  as  to  pass  through  it 
as  a  sort  of  plug,  staining,  as  it  would  more  or  less,  the 
whole  of  the  inside  of  the  pipe  all  the  way  down  ;  and 
suppose  that  the  water  which  is  to  wash  this  filthy  matter 
out  and  clean  the  pipe  is  only  allowed  to  dribble  into  the 
closet  in  such  a  way  as  to  run  down  one  side  of  the  pipe — 
i.e.,  that  the  water-supply  to  wash  out  the  filthy  motion  is 
only  sufficient  in  force  and  volume  to  cover  one-third  of 
the  area  contaminated  by  the  offensive  matter  passed 
through  the  pipe.  What  w^ould  be  the  state  of  the  un- 
washed part  of  the  soil-pipe  after  six  months'  usage  ? 
Unless  the  supply  of  water  is  greater  both  in  force  and 
volume  than  the  polluted  water  discharged  through  such 
pipes,  they  will  never  be  kept  perfectly  wholesome.  It 
would  be  possible  to  allow  the  collected  water  of  the 
London  w-ater  companies  to  pass  through  a  polluted  water- 
closet  in  such  a  manner  as  not  to  cleanse  them,  as  it 
would  be  possible  for  a  gunner  to  keep  firing  off  gunpowder 
a  grain  at  a  time  for  ever  and  ever  without  getting  the  shot 
out  of  his  gun. 
.Supply  not  When  the  supply  of  water  is  not  equal  to  the  demand,  i.e., 

demand.  when  the  flush  of  water  to  a  water-closet,  slop-sink,  urinal,  or 

such-like  fitting,  is  not  enough  to  cover  the  whole  area  of  the 
waste-piping  and  drainage  contaminated  by  the  discharges  of 
offensive  matter  through  them,  the  waste-piping  soon  becomes 
incrusted  with  cxcremental  matter,  and  when  once  this  has  cor- 
roded the  piping,  no  amount  of  flushing  will  make  the  drainage 
absolutely  clean  again.  One  usage  of  a  water-closet,  or 
urinal,  with  an  zV/efficient  supply  of  water,  will  foul  it  more 
than  a  do/x-n  usages  with  an  efficient  supply.  Drops  of  water 
may  wear  away  stone,  but  drops  of  water  will  not  clean 
away  filth.     A  day's  drizzling   rain   will  leave  the  streets  as 


WATER   SUPPLY    TO    WATER-CLOSETS   AXD    URLXALS.        313 

dirty,  and  often  dirtier,  than  they  were  before,  but  a  sharp 
shower  of  rain  for  a  (q\v  minutes  will  make  them  clean,  and 
that,  too,  v.ith  a  much  less  quantity  of  water. 

It  would,  perhaps,  surprise  most  people  to  be  told  that  in  Closet-traps 
nine  cases  out  of  ten  the  deposit  is  not  washed  wholly  out  c'j^anse^d.  ^ 
of  the  closet-trap  with  one  flush  of  two  gallons  of  water. 
This  is  especially  the  case  with  water-waste-preventing  valves 
fixed  under  the  water-closet  seat.  If  the  hand  be  put  down 
into  the  trap  after  the  closet  has  been  used — with  only  a 
2-gallon  flush — fseces  together  with  paper  will  be  found 
remaining  in  the  trap. 

I  had  a  strip  of  glass  put  in  the  side  of  a  water-closet 
trap  under  a  valve-closet,  to  see  into  the  interior  of  the  trap, 
and  found  that  one  flush  of  water  of  two  gallons  (or  a  long 
dribbling  supply  of  three  times  that  quantity)  never  wholly 
freed  the  trap  of  foreign  matter.     (See  Table  i,  p.  61.) 

Some  people  are  too  careless,  or  too  idle,  to  give  a  water-  Closets  badly 
closet  a  proper  flush  of  water,  even  when  there  is  no  restriction 
upon  it,  for  they  do  not  pull  the  handle  even  once,  or  only 
pull  it  just  enough — in  the  case  of  a  pan  or  valve-closet — to 
get  the  excrement  out  of  the  basin.  A  neat  white  porcelain 
tablet,  lettered  in  gold,  and  placed  where  the  person  using  the 
closet  can  see  it,  is  a  good  way  of  getting  a  valve-closet 
properly  treated. 


After*  using  the  Water-closet,  pull  up  the 
handle  TWICE,  as  far  as  it  will  go,  and  hold  it 
there  a  second  or  two  each  time. 


Rising-mains  or  Service-pipes  from  the  Water  Companies 
Mains  for  supplying  Jwiises  in  tJie  Metropolis  zoitJi  Water. — The 
size    of   the    pipe,   for   laying  on   the    water  from  the  water 

*  It  is  a  good  plan  to  send  a  flush  of  water  through  the  closet  before  using  it, 
to  prevent  the  excrement  sticking  upon  any  part  of  the  basin,  trap,  or  soil-pipe. 


314 


THE   PLUMBER   AND   SANITARY  HOUSES. 


Constant 
supply. 


Intermittent 

supply. 


Rising  mains. 


company's  main,  must  generally  be  determined  by  the 
company  from  whose  main  the  water  is  supplied,  though 
there  is  not  much  difficulty  in  deciding  upon  the  necessary 
size,  which  varies,  of  course,  with  circumstances. 

Where  there  is  a  constant  supply,  and  the  water  is  not 
drawn  direct  from  the  main,"^  as  it  should  be,  except  for  water- 
closets  and  hot-water  circulation,  g-in.  or  \-\\\.  (or  i-in.)  is 
generally  large  enough,  though  the  size  f  of  the  main  must 
depend  upon  the  company's  pressure,  and  the  quantity  of 
water  likely  to  be  used. 

Where  the  supply  is  intermittent,  i.e.,  when  the  water  is 
only  turned  on  for  about  an  hour  or  two  hours  a  day,  the 
rising-main  must  be  of  sufficient  size  to  charge  the  storage 
cisterns  in  that  time,  and  to  do  this  in  high  buildings  2-in. 
or  i^-in.  pipe  is  generally  needed,  though  in  private  houses 
where  the  cisterns  are  not  more  than  about  thirty  feet 
above  the  street  level,  i-|-in.,  or  even  l-in.,  will  be  large 
enough. 

According  to  Act  of  Parliament,  the  pipes  between  water 
companies'  mains  and  the  cisterns  must  be  of  lead,  of  a 
certain  strength  %  ;  at  any  rate,  the  pipe  from  the  main  in  the 
street  to  the  place  of  ascension,  inside  the  o\\ner's  property, 
must  be  of  lead. 

A  screw-down  stop-valve  (brass  or  gun-metal),  with  a 
"  cock-box  "  over  same,  is  required  by  the  water  companies 
to  be  fixed  in  each  branch  from  their  main,  somewhere  out- 
side the  house,  for  the  sole  use  of  the  turncock.  But  it  is 
always  advisable  to  fix  another  stop-valve  in  the  rising  main, 
directly  after  the  pipe  has  entered  the  house,  for  the  occupant's 
use  in  case  of  accident  to  the  rising  main  itself,  or  a  break- 
down of  any  of  the  ball-valves  fixed  upon  it. 


*  ^Vhen  there  is  a  constant  supply,  all  water  for  drinking  purposes  can  be 
drawn  direct  from  the  main,  and  great  risks  of  drawing  contaminated  water 
avoided,  for  when  the  water  companies  deliver  wholesome  water  to  a  house  it  is 
often  made  unwholesome  by  being  stored  in  foul  cisterns. 

f  When  the  rising-main  is  also  used  for  supplying  fire-hydrants,  it  should  not 
be  less  than  3  in.  (cast-iron  water-main),  and  this  pipe  should  then  be  fi.xed  in 
the  staircase,  where  the  hydrants  can  easily  be  reached. 

X  See  Table  of  Weights  of  Lead-pipes,  p.  360—362. 
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In  large  houses,  where  there  are  several  cisterns,  and 
especially  where  there  is  a  constant  supply,  it  is  advan- 
tageous to  have  a  stop-valve  in  each  branch,  fixed  just 
behind,  and  connected  with  the  ball-valve,  as  B,  Fig.  269, 
page  305,  to  shut  the  water  off  one  cistern,  when  necessary, 
without  interfering  with  the  supply  to  other  cisterns. 

General  Services,  or  Service-pipes  from   Cisterns. — Every  General 
service-pipe  from  a  cistern  should  ha\e  a  stop-cock  in  it  for  ^"PPv- 
shutting  off  the  water  in  case  of  accident  with  any  valve  or 
fixture  upon  it,  or  in  case  of  frost,  and  this  stop-cock  should 
be  fixed  as  close  to  the  cistern  as  possible  (as  w,  Plate  XV., 
facing  p.  200). 

Xo  stop-cock,  or  stop-valve,  unless  it  has  a  clear  "way 
through  it,  should  be  fixed  on  a  ser\ace-pipe  to  a  water- 
closet.  The  flush  of  water  to  water-closets  is  often  marred, 
even  w^here  there  is  a  good-sized  service-pipe,  by  a  stop-cock 
which  is  not  adequate  in  the  water-way  of  its  plug  to  the  bore 
of  the  pipe.  A  "  square-way,"  or  even  a  "  full-way  '^  or 
"round-w^ay" — so-called — stop-cock  is  often  only  equal  to 
charging  a  pipe  one  size  smaller  than  the  size  of  the  cock. 
When  the  general  service  does  not  descend  immediately  it 
leaves  a  cistern,  it  is  better  to  fix  that  part  which  is  "  hori- 
zontal," or  is  about  on  a  level  with  the  cistern,  of  a  size  larger 
than  the  descending  pipe  ;  and  the  stop-cock  or  stop-valve,* 
being  in  that  part  of  the  piping,  should  also  be  one  size 
larger.  Where  the  pipe  has  to  be  connected  with  a  lead 
cistern,  it  can  be  easily  opened  a  little  by  driving  the 
"  turn-pin  "  into  the  end  of  it ;  but  where  it  has  to  be  con- 
nected to  a  slate  or  iron  cistern,  the  brass  cistern-connection 
— "  boiler-screw  "  or  "  union-connection  " — should  be  one 
size  larger  than  the  descending  pipe,  i.e.,  supposing  the 
general  service,  or  descending  pipe,  to  be  \\  in.,  the  brass 
cistern-connection  should  be  \\  in. 

Pipe-freezing. — With  good  judgment  in    positioning  cis-   pipes  pro- 
terns,  and   in   casing  them  in,  and  with  proper  care  in  fixing  ^^'^'^^^  "''"' 

*  No  stop-valve  should  be  fixed  in  a  service-pipe  to  a  water-closet,  unless  it 
can  be  opened  to  give  a  clear  -way  right  through  it. 
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service-pipes,  no  occupied  house  in  England  need  be  incon- 
venienced by  frozen  pipes.  An  extract  is  given  here  of  what 
I  have  said  elsewhere  on  this  subject : — 

"  No  service-pipe  should  be  fixed  on  the  external  nor  on 
the  internal  face  of  an  external  wall,  especially  a  wall  facing 
the  north  or  east,  without  being  cased  in  and  thoroughly 
protected.  When  possible,  service-pipes  should  be  fixed  on 
the  cross-walls  inside  the  house,  and  never  on  the  main  walls  ; 
for  the  cold  penetrates  through  the  external  walls  and  reach- 
ing any  pipe  fixed  on  its  face,  though  inside  the  house,  freezes 
the  water  in  it.  If  a  pipe  must  come  down  on  'the  internal 
face  of  a  main  wall,  then  an  inch  board  should  be  put  between 
the  pipe  and  the  wall,  and  the  pipe  cased  up,  and  the  casing 
filled  with  cocoa-nut  fibre.  All  service-pipes  in  roofs  should 
be  boxed  in,  and  the  boxes  filled  with  this  fibre.  I  do  not 
like  sawdust,  for  that  decays  ;  nor  hair-felt,  for  that  rots  ; 
and  besides,  to  cover  pipes  with  such  material  where  bad  air 
could  reach  it  would  be  to  harbour  smells,  for  the  effluvia 
coming  from  persons  using  the  water-closets  would  hang 
about  such  stuff  and  cause  it  to  become  stuffy.  Where  the 
service-pipe  could  not  be  boxed  or  cased  in,  and  where  the 
cold  air  could  reach  it — as,  e.g.,  under  water-closet  seats, 
where  the  pipe  has  to  leave  the  casing  to  reach  the  supply- 
valve  of  the  water-closet — the  pipe  should  be  bound  round 
with  two  or  three  thicknesses  of  gaskin,  and  then  be  covered 
over  with  canvas,  to  protect  it  from  frost.  The  cold  air 
coming  in  through  the  overflow-pipe  of  the  safe,  and  blowing 
upon  an  unprotected  pipe,  would  soon  freeze  if" 

WATER-CLOSET   SUPPLY. 
Valve-and-  There  is  no  better  way  of  supplying  a  water-closet  than 

supply"'^  by    a   good    "  SUPPLY-VALVE    AND    BELLOWS     REGULATOR.-" 

This  arrangement  is  known  as  UnderJiays,  but  his  patent 
expired  some  years  ago,  though  Mr.  Underhay  holds 
another  patent  for  what  he  considers  a  better  kind  of 
regulator ;  but  I  prefer  the  earlier  one:  a  bellows  regulator 
made  with  a  strong  copper  case. 

A    valve-and-regulator    (the    "valve"     for    opening    and 
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closing  the  service-pipe,  and  the  "  regulator  "  for  regulating 
the  quantity  of  water)  can  be  attached  to  the  apparatus,  as 
shown  at  G  F,  Fig.  144  ;  or  it  can  be  fixed  separately  by  being 
mounted  on  a  cast-iron  frame,  as  in  Fig.  249.  There  is  this 
great  advantage  with  such  an  arrangement,  viz.,  that  any 
number  of  closets  can  be  supplied  with  branches  from  one 
general  service-pipe,  the  main-pipe  being  increased  in  size 
accordingly.  But  the  chief  advantage  is,  that  directly  the 
handle  of  the  closet  is  pulled,  to  get  rid  of  the  deposit,  the 
water  rushes  into  the  basin  to  wash  it  out  before  the  basin- 
valve  (in  a  valve-closet,  or  the  copper  pan  in  a  pan-closet)  is 
closed.  With  a  "  service-box "  action,  or  a  "  water-waste- 
preventing  ""^  cistern  arrangement,  the  interval  between  pulling 
the  handle  and  the  water  coming  into  the  basin  amounts  to 
several  seconds,  and  the  basin-valve  or  the  "  tipping-pan  "  is 
often  closed  before  the  basin  is  washed  out. 

Yox  fliisJiing-rim  closets,  and  for  a  good  flush  of  water,  it 
is  necessary  to  have  supply-valves  of  a  very  large  size,  unless 
there  is  a  good  head  of  water  over  them,  (See  Table  No.  i, 
showing  size  of  service-pipes  and  supply-valves,  page  360.)  As 
a  rule,  water-closet  manufacturers  do  not  make  these  water- 
closet  suppl)^-valves  large  enough  to  get  a  flush  of  water 
through  them;  but  since  I  introduced  the  15-in.  and  li-in. 
some  years  ago,  some  manufacturers  have  increased  the  size 
of  their  valves  from  |-in.  to  i-in.,  and  in  some  cases  from  i-in. 
to  i^-in.  But  i|-in.  is  not  large  enough  where  the  cistern  is 
only  a  foot  or  two  above  the  level  of  the  water-closet  seat. 

A  great  deal  of  ignorance  exists  upon  water-pressure 
and  the  size  of  the  pipe  necessary  to  give  a  good  flush  of 
water  to  a  closet ;  and,  astonishing  as  it  may  seem,  few 
people  are  more  ignorant  in  this  matter  than  plumbers.  A 
small  feed-cistern  will  give  just  the  same  pressure  as  the 
largest  tank  in  the  world,  if  fixed  on  the  same  level.  What 
is  wanted  is  height  to  give  pressure,  and  where  head-way  of 
water  cannot  be  obtained,  then  the  service-pipe  must  be 
increased    in    size — not    to    give    pressure,  but    to    deliver   a 

*  A  good  supply-valve-and-regulator  is  not  likely  to  waste  as  much  water  as 
nine  tenths  of  the  so-called  water- waste-preventers. 
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greater  volume  of  water  into  the  closet  when  the  handle  is 
pulled.  Table  Xo.  i,  page  360,  will  give  the  size  of  the  valve 
and  pipe  necessary  according  to  the  head- way  of  water  above 
the  water-closet  apparatus. 

Fig.  249  shows  a  "  lA-in."  valve,  C,  with  a  copper  bellows- 
regulator,  B,  brass  pull-up  handle  and  flat  plate,  D,  fixed 
complete  on  a  cast-iron  frame,  A.  This  sized  valve  with  a 
2-in.  pipe  laid  on  to  it  from  the  cistern — though  the  cistern  be 
only  4  or  5  ft.  above  it — will  give  a  good  flushing  force  to  the 
supply   of  water   to    cleanse    out   the    basin-trap  and    soil- 


FiG.  249. — Valve-and  rci,^;ilator. 


Advantn^e 
rif  rapid 
flushintr. 


pipe.  But  I  prefer  a  larger  valve  still  for  flushing  out  closets 
when  water  is  plentiful  and  the  cistern  is  only  a  foot  or 
two  above  the  water-closet.  The  little  stop-cock  shown  on 
regulator,  B,  is  for  the  purpose  of  regulating  the  quantity  of 
water  to  the  water-closet.  This  cock  can  be  so  turned  as  to 
allow  the  air  to  pass  out  of  the  "bellows-regulator"  quickly 
or  slowly,  thereby  allowing  a  small  or  large  quantity  of  water 
to  pass  into  the  closet.  (See  Fig.  158,  showing  this  valve 
attached  to  a  closet.) 

Another  advantage  is — and  this  is  the  stone  on  which  the 
water  companies'  turncocks  break  their  keys — that  by  this 
arrangement  one,  two,  or  three  flushes  may  be  given  in  rapid 
succession.  And  if  the  largest-size  valves  are  used,  and  the 
service-pipes  are  proportionately  large,  a  flush*  at  the  rate  of 

•  See  Figs.    143  and  144,  and  explanation  of  supply-valve,  under  reference 
letter  G,  p.  ib2. 
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three  gallons  in  six  seconds  may  be  made  to  pass  through  his 
flushing-rim  closets  to  scour  out  the  basin-trap  and  soil-pipe  ; 
and  there  is  no  more  extravagance  in  this  than  in  firing  an 
80-ton  gun  to  sink  the  enemy's  boat  instead  of  firing  a 
thousand  rifle  shots  upon  it,  and  leaving  it  where  it  was — a 
menace,  perhaps  a  destructive  force,  to  oneself. 

Fig.    250    shows    an    apparatus,    which    I    designed    and   Flushing 
patented  some    few    years    ago,  for    giving  a  rapid  flush  of  '''^P^''^  "^■ 


.-"!£■ 


Fig.  250. — View  of  "Sluice"'  App.Tratus  for  Flushing  out  W.C.'s,  &c. 


water  to  the  "  hopper "  and  "  wash-out "  class  of  water- 
closets,  and  to  INSURE  this  flush  every  time  the  handle,  A, 
is  pulled.  It  is  specially  adapted  for  the  use  of  lazy 
people  and  for  servants,  who  never  hold  up  the  handle  of  a 
water-closet  long  enough  to  thoroughly  wash  out  the  closet 
after  using  it. 

The  cistern  is  made  in  cast-iron,  and  is  galvanised  (or  it 
can  be  Bower-Barffed),  to  protect  it  from  rust.  The  round 
cistern-valve  and  its  fittings  are  made  in  gun-metal.  The 
union,  E,  of  the  ball-valve  is  carried  up  through  the  top  to 
allow  the  cistern  to  stand  close  to  the  wall,  and  for  easy  con- 
nection with  the  service-pipe  without   any  cutting  away.     A 
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Stop-valve  should  be  fixed  at  E  for  shutting  off  the  water 
supply  when  so  required. 

This  apparatus  is  made  to  give  a  flush  of  two  or  three 
gallons  of  water  at  each  pull  of  the  handle  ;  and  this  body  of 
water  is  made  to  pass  into  the  closet-basin  (when  it  has  a 
flushing-rim)  in  five  or  six  seconds,  though  the  apparatus  may 
be  only  4  ft.  above  the  closet-seat.  Other  advantages  gained 
by  this  apparatus  are  (i)  the  closet  vmst  have  its  flush  of 
three  gallons  when  once  the  handle,  A,  is  pulled  ;  (2)  it 
separates  the  water-closet  supply  from  the  general  service  or 
drinkiug-sicpply  pipe ;  (3)  it  can  be  supplied  by  a  small  pipe, 
i-in.  bore  being  generally  large  enough,  though  it  is  better  to 
fix  a  f-in.  pipe  where  there  is  only  a  few  feet  head  of  water. 
The  service-pipe  from  the  "  sluice-cistern  "  to  the  water-closet 
should  be  l-^-in.  or  i^-in.  calibre. 

This  "  sluice-cistern "  can  also  be  used  for  flushing  out 
slop-sinks,  or  a  range  of  two  or  three  urinal  basins. 

[It  is  not  intended  to  meet  water  companies'  regulations, 
and  should  therefore  not  be  fixed  when  two-gallon  water- 
waste  preventers  are  required.] 

WATER-CLOSET   SUPPLY   BY   WATER-WASTE   PREVENTERS. 

As  I  have  said  over  and  over  again,  a  water-closet  of  good 
character  and  principle  is  often  ruined  through  insufficiency  of 
water  or  poorness  of  the  flush.  It  is  monstrous  that  water 
companies  should  have  the  power  to  enter  a  man's  house — an 
Englishman's  house,  no  longer  his  "castle"— and  interfere 
with  his  comfort  by  restricting  the  supply  of  water  to  his 
water-closet.  For  a  small  sum  of  money  per  annum,  the 
London  water  companies  allow  a  man  to  have  a  bath  in  his 
house,  where  he  can  consume  fifty  gallons  of  water  per  day  ; 
but  they  will  not  sanction  more  than  two  gallons  of  water  for 
each  use  of  his  closet — for,  as  a  rule,  a  man  only  uses  a 
water-closet  once  a  day.  And  they  not  only  restrict  him  in 
the  quantity,  but  also  compel  him  to  use  a  certain  class  of 
fitting,  which  often  disfigures  a  closet  and  wastes  more  water 
than  it  saves. 
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There  is  such  a  variety  of  water-waste-prevcntcrs  now  in 
use  that  I  only  refer  to  two  or  three  here. 

Many  of  the  London  water  companies  seem  satisfied  that 
"  waste-preventers  "  save  their  water  ;  but,  from  my  experience, 
more  water  is  wasted  by  so-called  preventers  than  by  a 
well-made  valve  and  regulator,  or  by  flushing-cisterns  of 
good  character,  except  in  certain  circumstances ;  e.g.,  in 
schools,  where  mischievous  boys  play  with  the  closets,  and 
in  public  places ;  but  in  private  houses  the  supply-valve 
and  regulator  is  preferable,  for  in  this  case  there  is  only  one 


Fig.  251. — "Doable-valve  Waste-preventer." 

valve  to  get  out  of  order,  and,  if  this  is  of  good  workmanship, 

it  will  shut  off  almost  any  pressure,  and  is,  moreover,  very 

durable  and   easily  repaired.     But  in  the  other  case,  at  any 

rate  with  the  majority  of  the  water-waste-preventers,  there  are 

three  valves — viz.,  the  ball-valve  to  the  feeder,  the  two-gallon 

supply-valve,  and  the  supply-valve  to  the  water-closet — any 

one    of   which  getting  out  of   order    is    liable    to  waste    the 

water  company's  water. 

It  is  important  that  the  two  gallons  graciously  allowed  by  Double-valve 
1  -1111  waste 

the  water  companies  should  be  used   to  the  best  advantage,  preventer. 

i.e.,  should  pass  into  a  water-closet  as  quickly  as  possible,  so 

as  to  get  what  cleansing  force  it  will  allow  out  of  it. 

I  have  designed  and  patented  six  water-waste-preventers 

for  doing  this,  but   only  give  the  drawings  of  four,  as  space 

will  not  permit  of  a  description  of  more.     The  "  Tip-up  "  and 

V 
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Valve- closet 
waste- 
preventer. 


"Angle- 
cistcrii  " 
syphon- 
supply. 


the  "  Cataract "  waste-preventers  are  therefore  omitted.  Figs. 
251  and  252  work  on  the  double-valve  principle,  one  valve 
being  shut  while  the  other  is  open,  in  accordance  with  the 
rules  of  the  London  water  companies.  The  case,  or  cistern, 
is  made  in  cast-iron,  galvanised  all  over,  and  the  valves  C  and 
D,  and  their  fittings,  are  made  in  gun-metal.  Fig.  251  is  for 
supplying  the  "  hopper  "  class  of  closet,  and  it  is  so  arranged 
that  water  only  comes  into  the  closet  during  the  time  the 
handle  is  pulled,  but  the  two-gallon  flush  of  water  is  dis- 
charged in  about  three  seconds. 


Fig.  252. — "Valve-closet  Waste-preventer. 

Fig.  252  is  made  specially  for  supplying  F^'/z/^-closets  in 
the  most  efficient  way  with  a  two-gallon  flush.  The  valve  for 
supplying  the  closet  is  made  of  extra  size,  and  the  apparatus 
is  so  arranged  that  directly  the  closet-handle  is  pulled  the 
two  gallons  of  water  pass  rapidly  into  a  compartment  leading 
to  the  water-closet,  sufficient  water  being  retained  in  the  com- 
partment for  recharging  the  basin  of  a  valve-closet  should  the 
handle  be  held  up  too  long,  i.e.,  the  flush  is  sent  into  the  closet 
in  four  seconds  ;  but  the  "  after-charge "  is  made  to  come 
slowly  into  the  basin,  so  as  to  ensure  water  being  retained  in 
it  should  the  handle  of  the  closet  be  kept  up  too  long.  (See 
Fig.  150,  showing  this  water- waste-preventer  fixed;  also  see 
Plate  XXV.,  A.) 

Fig.  253  gives  a  view  of  my  "Angle-cistern  Syphon- 
supply,"  for   supplying    the    "  Artisan,"    the    "  Hopper,"    the 


"  Wash-out,"  and  "  Wash-down  "  classes  of  water-closets.  Its 
advantage  is  that  one  pull  of  the  handle,  E,  discharges  the 
whole  of  the  two  gallons  of  water  into  the  closet,  and  at  the 


Fig.  253. — "Angle-cistern  Syphon-supply 


rate  of  nearly  a  gallon  per  second.  It  is  made  as  compact  as 
possible,  and  can  be  fixed  in  either  angle  of  the  closet-room. 
It  is  also  made  for  easy  connection  with  the  sluice-pipe 
(See  Plate  XXV.,  showing  this  waste-preventer  in  situ.) 


References  to  Plate  XXV. 

A. — "  \^alve-closet  waste-preventer,"  as  Fig.  252,  with  basin-feeder. 

B. — General  service  to  supply  waste-preventers.  The  backs  of  the  waste- 
preventers  are  purposely  recessed  to  allow  the  general  service-pipe 
to  go  down  behind  them  without  cutting  away  the  wall. 

C. — "  Optimus"  valve-closet,  as  Fig.  171. 

D. — ij-in.  lead  service-pipe  from  waste-preventer  to  closet-basin.  Where 
the  waste-preventer  is  more  than  four  feet  above  the  seat  15-in. 
pipe  is  large  enough. 

e. — Enclosure,  with  hinged  door,  for  concealing  the  waste-preventer.  For 
the  sake  of  appearance  the  enclosure  is  carried  right  across  the 
closet. 

K. — "  Angle-cistern  syphon  supply,"  as   Fig.  253.     This  cistern   waste- 
preventer  is  also  recessed  at  the  back  for  allowing  the  service-pipe 
to  go  down  behind  it  without  cutting  away  the  wall. 
V   2 
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L.— "Artisan  "  or  "  Hygienic"  closet,  as  Figs.  157  and  159. 

M,  N,  O. — Three  different  ways  of  arranging  the  pull-handle  for  flushing 
out  the  closet.  M  shows  the  chain-pull,  N  a  crank-puU  fixed  on  the 
wall,  and  O  a  knob-pull  for  working  through  the  frame  of  the  seat. 

As  some  water  companies  (understanding  the  sanitary- 
requirements  of  a  water-closet)  allow  more  than  two  gallons 
of  water,  I  have  designed  the  "  Plunger "  syphon  waste- 
preventer,  giving  an  ensured  flush  of  water  of  three  gallons 


Fig.  254. — "  Plunger  Syphon 


each  time  the  handle  is  pulled.  This  three-gallon  syphon  is 
illustrated  in  Fig.  254.  It  can  be  made  in  larger  sizes  to  give 
any  quantity  of  water  ;  but  three  gallons  of  water  sent  into  a 
water-closet  from  such  a  syphon — at  the  rate  of  about  a 
gallon  per  second  in  the  "  Hygienic  "  or  "  Artisan  "  closet — is 
quite  sufficient  to  keep  a  closet  wholesome,  and  is  worth  more 
tha.n  ten  gallons  "dribbled"  into  a  closet  from  an  ordinary 
watcr-waste-preventing  supply-valve  fixed  under  the  scat  of  a 
closet.  By  pulling  the  handle  C,  the  plunger  A  displaces  the 
water  in  the  cistern  and  starts  the  syphon,  which  is  of  extra 
size  for  the  purpose  of  getting  a  strong  flush  of  water  into 
the  closet.     B  is  the  overflow-pipe,  D  the  service-pipe,  and  E 
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the  ball-valve  for  supplying  the  cistern.  See  Fig.  166, 
page  204,  showing  a  "  Plunger  "  syphon*  fixed  to  a  "  Vortex  " 
closet. 

''Beans  Patent  Direct- Acting  Valveless  Waste-Preventer" 
is  valuable  for  flushing  out  the  "Artisan"  or  "Hopper" 
class  of  water-closet.  A  section  of  this  apparatus  is  given  in 
Fig.  255.  One  pull  of  the  handle  is  sufficient  to  ensure  the 
entire  contents  of  the  little  cistern  being  sent  with  a  rapid 
flush  into  the  closet.  It  can  be  had  for  giving  two  or  three 
gallons  of  water.     The  larger   size  should  always  be  used, 


Fig.  255. — Bean's  Sj'phon. 

unless  the  water  company*  insists  upon  the  smaller  size. 
Omer  Ward,  of  182,  Upper  Thames  Street,  E.G.,  is  the  sole 
manufacturer  of  this  syphon  waste-preventer. 

"  Braithwaite's  Patent  Syphon'  water- waste-preventing 
arrangement,  Fig.  256,  is  valuable,  as,  like  the  previous 
syphons,  it  ensures  a  certain  quantity  of  water  being  given 
when  once  the  handle  of  the  apparatus  is  pulled.  The 
quantity  of  water  can  be  regulated,  from  one  to  a  dozen 
gallons,  according  to  circumstances,  the  vessel  in  which  the 
syphon  is  fixed  being  made  of  a  corresponding  size.  There 
are  no  valves  about  it  to  get  out  of  order,  and  this  is  one  of 
its  chief  merits.     The  only  objection  to  it  is  that  the  flush  is 

*  Some  of  the  London  Water  Companies  object  to  every  kind  of  syphon. 
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too  sluggish  in  its  passage  into  the  closet  to  be  of  any  great 
value  as  a  cleansing  power.     These  patent  syphons  are  made 


WATER  LEV 


Fig.  256. — "  Braithwaite's  Syphon." 

in    two   sizes,    i|-in.  and    i^-in.;    but  the  larger  size  is  the 
preferable  one,  as  it  gives  a  quicker  flush. 


Messrs.  T.  and  W.  Farmiloe,  of  Westminster,  have  also  a 
patent  "  Syphon  Water-waste  Preventer  "  for  supplying  the 
"  hopper  "  and  "  wash-out  "  class  of  water-closets.  A  section 
of  this  waste-preventer  is  shown  in  Fig.  257.     The    syphon 


WATER   SUPPLY    TO    WATER-CLOSETS   AXD    URINALS.       327 

is  Started  by  means  of  a  water  displacer.  On  pulling  the 
chain  the  "  displacer "  is  depressed,  in  the  small  water- 
cistern,  and  this  causes  the  water  to  flow  into  the  long  leg 
of  the  syphon,  and  the  syphonage  of  the  water  is  immediately 
commenced.     It  is  made  to  give  a  two-gallon  flush. 

Messrs.  Doulton  and  Co.,  of  Lambeth,  have  also  a  syphon- 
cistern  for  supplying  water-closets  with  water,  and  many 
syphons  made  by  various  manufacturers  of  w.c.  fittings,  are 
now  in  the  market,  but  it  would  be  impossible  to  review  them 
all  in  this  work.  We  must  content  ourselves  with  those 
already  given,  to  show  the  value  of  using  s}-phons,  where 
water  companies  have  no  influence,  or  allow  them. 


Supply  of  zvater  to  Urinals. — The  best  means  of  flushing  Urinal 

supply, 
out  urinals  with  water  was  considered  in  conjunction  with  the 

urinals  described  in  Chapter  XVIII. 


Fig.  258. — "Tip-up  "  Waste-preventer. 


The  London  water  companies  limit  the  suppiv  of  water  Waste- 

'  preventers, 

to  a  urinal  to  one  gallon  per  usage ;  therefore,  such  water- 
waste-preventers  should  be  used  as  will  give  this  body  of 
water  in  the  sliortest  tune,  so  as  to  secure  as  great  a  flush  as 
possible  with  it.  The  writer  patented  some  years  ago  a 
tip-iip  water-waste-preventer.  Fig.  258,  which  turns  a  gallon 
of  water  out  into  a  receiver,  and  sends  it  down  through  the 
urinal  with  a  good  flushing  force  for  keeping  it  clean  directly 
the  supply-handle  is  pulled  ;  but  this  water-waste-preventer 
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is  too  expensive  for  general  use,  except  when  a  large  one  can 
be  made  to  supply  a  range  of  urinal-basins,  or  stalls.  This 
"  tip-up  "  waste-preventer  is  fed  by  a  small  feed-cistern  ;  or 
any  number  in  a  row,  on  a  perfect  level,  can  be  supplied  by 
an  ordinary  feed-cistern,  fixed  in  some  convenient  position. 


"Waste-not" 
valve. 


Door-action. 


Messrs.  J.  Tylor  &  Sons,  of  Newgate  Street,  have  a 
"  Waste-not  "  valve,  with  a  neat  connecting-cap,  for  supplying 
urinal  basins.  They  have  also  a  "  Waste-not "  urinal  stop- 
valve,  for  supplying  urinal  stalls  with  water,  and  can  so 
regulate  these  valves  that  a  certain  quantity  of  water  shall 
pass  through  them  when  once  opened. 

When  water-waste-preventers  are  not  required,  a  door- 
action  service-box  arrangement  can  be  fitted  up  to  give  a 
good  jiiisJi  of  water  to  a  urinal  every  time  the  door  to  them 
is  opened.  The  advantage  of  such  an  arrangement  is  that 
the  tirinal  basin  is  well  wetted  with  clean  water,  by  the 
opening  of  the  door,  before  any  urine  is  passed  into  it,  thus 
preventing  the  urine  from  so  easily  adhering  to  the  sides  ; 
and  the  urinal  is  again  flushed  out  when  the  person  opens 
the  door  to  leave  the  place. 


Fig.  259. — "  Tip-up  Syphon. 
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Some  time  ago  I  patented  an 
arrangement  for  supplying  urinals 
with  water  automatically.  Finding 
that  a  Field's  annular  syphon,  of 
sufficient  size  to  adequately  flush 
out  my  syphon-urinal,  could  not  be 
started  with  a  very  small  dribbling 
supply  of  water,  I  arranged  in  one 
case  a  tipping  vessel  diud  in  the  other 
a  secondary  syphon.  With  the  tip- 
ping vessel,  Fig.  259,  a  drop  of 
water  will  start  the  syphon.  Drop 
by  drop  the  water  can  be  made  to 
fall  into  the  collecting  or  tipping 
vessel,  T,  and  the  vessel  when  full 
tips  itself  into  the  small  cistern  in 
which  the  flushing  syphon,  H,  is 
placed,  and  this  continues  until 
sufficient  quantity  of  water  has 
been  tipped  into  the  cistern  to 
start  the  syphon.  Or  the  water 
may  be  allowed  to  dribble  into  the 
syphon-cistern  as  well,  as  shown  at 
P,  leaving  the  sudden  charge  from 
the  tipping  -  cistern  to  start  the 
syphon. 

With  the  secondary  syphon 
arrangement,  Fig.  260,  the  water 
can  be  made  to  enter  very  slowly 
into  the  small  syphon  cistern,  B, 
to  be  emptied  suddenly  (by  its 
syphon)  into  the  cistern  in  which 
the  main  syphon  is  placed^  until 
sufficient  water  has  been  passed 
into  it  to  start  the  main  syphon, 
A.  Of  course,  the  size  of  such 
cisterns  can  be  regulated  to  suit  any  number  of  urinal  basins. 
to  give  any  quantity  of  water   required.     By  adjusting  the 
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small  bib-cock,  D,  the  supply  of  water  can  be  so  arranged 
that  the  main  syphon,  A,  shall  be  started  periodically,  at  a 
given  time,  from  every  five  minutes  to  every  hour ;  but  if  the 
waste-pipe  is  to  be  kept  wholesome,  and  free  from  corrosion, 
the  syphon  should  be  made  to  discharge  when  the  urinal 
is  frequently  used,  every  ten  minutes  or  so. 

The  late  j\Ir.  George  Jennings,  of  Lambeth,  some  years 
ago  brought  out  an  automatic  flushing  arrangement  for 
supplying  urinals  with  water,  which  is  much  used.  The 
cistern  in  which  the  syphon  is  placed  is  supplied  by  means  of 
a  ball-valve,  made  to  open  as  the  water  rises  in  the  cistern, 
the  reverse  way  of  the  usual  action.  Thus  the  water  is 
brought  into  the  cistern  with  sufficient  force  to  start  the 
syphon, 

Messrs.  John  Bolding  &  Sons,  of  South  Molton  Street, 
among  very  many  other  sanitary  appliances,  have  a  small 
syphon  cistern  arrangement  for  flushing  urinals.  It  would 
be  impossible  to  enumerate  all  the  flushing  appliances  now 
manufactured,  in  a  work  like  this. 

Treadle-  Fig.  282  shows  a  view  of  my  "  Treadle-action  "  flushing 

bupp  y.  ^^pp^j-g^i-ys  fQj.  supplying  urinals  with  water  during  the  time  the 
urine  is  being  passed  into  the  urinal.     (See  Fig.  215.) 

When  the  water  has  to  be  limited  to  the  quantity  allowed 
by  the  London  water  companies,  a  waste-preventing-valve 
is  fixed  at  H,  in  lieu  of  the  ordinary  supply-valve,  and  this 
valve  acts  directly  the  feet  are  removed  from  the  treadle. 

A  service-pipe  is  laid  on  to  the  union  J,  and  a  5-in.  pipe  is 
taken  from  the  union  I  to  the  inlet-arm  of  the  urinal  basin. 
The  grating  is  made  wide  to  insure  the  feet  resting  upon  it, 
when  the  urinal  is  used,  to  open  the  supply  valve.  The  bars 
of  the  grating  are  feathered  off  at  top  and  bottom  to  prevent 
droppings  hanging  to  them,  and  the  supply-valve  and  flush- 
pipe  are  recessed  under  the  urinal  frame  to  prevent  any 
droppings  falling  upon  them.  The  frame  in  which  the 
grating  works    is    2-in.  larger    each    way    than    the    size  of 
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the  grating  shown  in  the  diagram.  The  outside  size  is 
2-ft.  by  I -ft.  9^ -in.  The  grating  and  frame  are  galvanized, 
or  they  can  be  "  anti-corroded,"  by  the  Bower-Barff  Rust- 
less Process.  The  frame  is  specially  made  for  tiles  to  bed 
upon  it,  and  to  make  a  good  sound  jointing  with  it,  as 
shown  in  Fig.  215,  p.  265. 

I  ft.  81  in?. 


Fig.  261. — View  of  "  Treadle  Action  "  Urinal  Apparatus, 


The  safe,  or  tray,  under  the  grating,  C,  for  catching  the  Safe. 
droppings    is  made    of    cast-iron,  white  porcelain-enamelled 
inside.     The  apparatus   is   so  arranged  that  the  safe  shall  be 
well  washed  out  after  each  usage  of  the  urinal. 


CHAPTER   XXIII. 

VENTILATION,   OR   COWL-TESTING,   BUT   NOT   AT   KEW. 

Ventilation  should  be  the  alpha  and  omega  of  the 
Sanitarian,  and  as  ventilation  means  nothing  more  nor  less 
than  changing  the  air,  let  us  see  something  about  the  air 
itself  before  seeing  how  to  change  it. 

In  speaking  of  the  atmosphere,  in  his  book  on  "  Physio- 
graphy," Professor  Huxley  says  :  — 

"  On  accurately  examining  a  given  measure  of  atmospheric  air,  it  was 
found  that  it  contained  about  one-fifth  its  bulk  of  the  gas  oxygen,  and 
four-fifths  of  nitrogen     .     .     .     The  following  table  shows  the  densities, 
or   specific    gravities,   of   the   three   gases   which   compose   the   atmos- 
phere : — 

Nitrogen    ...         ...         ...         ...         ...         o'97i3 

Oxygen       ...         ...         ...         ...         ...         rio56 

Carbonic-acid  Gas  ...         ...         ...         i'5203 

"  The  term  specific  gravity  is  used  to  denote  the  weights  of  equal  bulks 
of  different  kinds  or  species  of  matter,  compared  with  some  known 
standard.  Air  is  the  standard  used  in  the  comparison  just  made,  and  it 
is  seen  from  the  figures  that  if  a  given  bulk  of  atmospheric  air  weighs 
lOO  lbs.,  then  the  same  bulk  of  nitrogen  weighs  97  lbs.,  the  same  volume 
of  oxygen  no  lbs.,  and  of  carbonic  acid  152  lbs.  Hence  it  might  be 
assumed  that  the  atmosphere  would  consist  of  three  strata  or  layers  (like 
the  mixture  of  quicksilver,  water,  oil),  with  the  nitrogen  as  the  top  layer, 
and  the  carbonic  acid  at  the  bottom.  As  a  matter  of  fact,  however,  this 
is  not  the  case.  All  gases  tend  to  intermingle  with  each  other,  so  that 
when  different  gases  are  mixed  they  soon  produce  a  uniform  mixture,  in 
spite  of  differences  in  their  relative  weights  ;  in  fact,  the  particles  of  the 
heavy  gas  rise  and  the  particles  of  the  light  gas  fall  until  they  are  com- 
pletely diffused  through  each  other.  In  consequence  of  this  property, 
the  composition  of  the  atmosphere  is  kept  practically  uniform,  although 
local  variations  within  narrow  limits  may  be  detected.  .  .  .  Atmo- 
spheric air  is,  in  fact,  about  800  times  lighter  than  an  equal  bulk  of  water. 
.  .  .  It  is  found  by  actual  weighing  that  100  cubic  inches  of  air,  under 
ordinary  conditions,  weigh  about  31  grains;  in  other  words,  it  requires 
13  cubic  feet  of  air  to  weigh  a  pound  avoirdupois.    .    .     .    The  air  in 
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Westminster  Hall  reaches  to  the  enormous  amount  of  nearly  y^  tons  I 
.  .  .  It  is  found  that  our  atmosphere  exerts  a  pressure  of  nearly  15  lbs. 
('1473  lbs.)  on  every  exposed  square  inch  of  surface.  .  .  .  But  the 
pressure  downwards  is  exactly  neutralised  by  the  pressure  upwards. 
.  .  .  The  air  in  a  room  presses  on  the  ceiling  not  less  than  on  the 
floor,  and  on  each  of  the  walls  not  less  than  on  the  ceiling." 

Now  the  work  of  the  Sanitarian  will  never  be  done  until  Work  of  the 
,  ,  .  ,  .  ,  .  ,  ,  .  ,      ^  ,  Sanitarian. 

he  can  so  scheme — either  with  or  without  the  aid  oi  mecha- 
nical appliances — that  a  constant  change  of  atmospheric  air 
shall  be  made  to  take  place,  not  only  in  every  bedroom, 
living-room,  bath-room,  water-closet,  and  housemaid's  closet, 
but  also  in  every  waste-pipe,  soil-pipe,  drain,  or  enclosed 
place  where  the  air  is  likely  to  be  contaminated. 

The  difficulty  in  arranging  for  the  air  to  be  changed  in  Supply  of  air. 
such  places  as  those  just  enumerated  ought  not  to  be  insuper- 
able, especially  as  this  purifying  fluid — atmospheric  air — has 
not  to  be  sought  after,  like  water,  but  moves  about  everywhere 
within  "  about  fifty  miles  of  the  earth's  surface,"  ready  for  use 
wherever  it  can  be  vuantcd.  The  difficulty  is  not  in  getting  it 
into  a  place,  but  getting  it  out.  So  insidious  is  the  air,  that  it 
will  insinuate  itself  into  places  where  light  could  not  enter. 
The  difficulty  in  making  the  air  circulate — i.e.,  pass  in  and 
ont — is  lessened  by  the  fact  that  it  is  in  perpetual  motion. 

Being  chiefly  concerned  here  with  the  ventilation  of  waste- 
pipes,  soil-pipes,  and  drains,  I  will  leave  room-ventilation  out 
of  consideration — except  as  far  as  cowls  are  advantageous 
for  dwellings  as  well  as  drainage — and  consider  at  once  the 
advantages  to  be  gained  by  the  use  of  cowls  in  assisting  the 
circulation  of  air  through  pipe  drainage,  etc. 

If  it  is  not  "ye  cowl  which  makes  ye  monk,"  it  certainly  "Ye  cowl 

and  ye 

is  not  the  cowl  which  makes  the  ventilation.     But,  as  the  cowl  monk." 

formed  a  fitting  cap  to  the  monk,  so  a  cowl  (or  ventilator) 

forms  a  fitting  top  to  a  ventilating-pipe  ;  though  its  power, 

when  there,  for  causing  an  upcast  of  air  through  the  pipe  is 

not  so  great  as  some  suppose,  though  greater  than  the  Cowl 

Testing  Committee  of  Kew  would  have  us  believe. 

In  the  first   edition  I   explained  that,  whilst  thinking  it   Cowls  on 

pipes. 
necessary  to  put  cowls  on  the  tops  of  ventilating  pipes  to 
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Cowl-testing. 


Pipes  for 
testing  cowls. 


U-shaped 

connecting 

pipe. 


drains,  I  considered  plain  caps  quite  sufficient  for  fixing  on 
the  tops  of  ventilating-pipes  to  waste-pipes  and  soil-pipes.  I 
now,  however,  consider  that  cowls  should  be  fixed  on  ail 
ventilating-pipes  for  fonl  air,  not  so  much  for  assisting  the 
tip-draugJU  as  iox  preventing  a  doivn- draught,  especially  where 
the  air  blowjt  dozvn  through  such  ventilating-pipes  would 
come  out  near  a  window  or  door,  where  it  could  be  sucked 
into  the  house. 

I  have  been  testing  cowls  for  two  or  three  years,  to  see  the 
relative  value  of  cowls  over  open  pipes,  and  to  find  out  the 
most  efficient  cowls  in  the  market.  But,  as  it  was  not  my 
intention  to  publish  any  results  of  such  testings  until  within 
the  last  six  or  nine  months  (Jan.,  1880)  I  have  up  to  that  time 
no  reliable  facts  to  give.  Since  then  various'^  cowls,  as  shown 
on  Plate  XXVII.,  have  been  tested  with  great  care,  and  the 
readings  of  the  anemometers  will  be  tabulated  later  on. 

For  the  purpose  of  making  simple  tests,  about  a  couple  of 
years  ago  I  had  tivo  4-in.  lead  pipes  fixed,  as  shown  on  Plate 
XXVI. ,  with  soldered  joints  to  prevent  air  leakage.  The 
pipes  are  fixed  outside  my  factory,  and  are  made  to  follow 
precisely  the  same  course  to  prevent  one  pipe,  or  cowl,  having 
an  undue  advantage  over  its  rival.  The  pipes  start  from 
about  18  ft.  above  the  ground  level,  and  are  continued  up  to 
a  height  of  about  50  ft.,  the  tops  standing  6  or  7  ft.  above  the 
roof  projections. 

These  two  pipes  are  bent  to  suit  the  position  of  the 
building,  and  in  this  particular  more  resemble  ventilating- 
pipes  as  fixed  in  practice  than  if  they  went  up  straight.  The 
pipes  are  kept  about  a  foot  apart,  except  at  the  top,  where 
they  are  bent  away  from  each  other,  as  shown  on  Plate  XXVI., 
and  made  to  stand  about  four  feet  apart,  to  prevent  one  cowl 
screening  the  wind  from  the  other. 

The  pipes  for  one  of  the  chief  systems  of  testing  are  con- 
nected together  at  bottom  by  a  4-in.  rectangular  pipe  bent  in 
the  shape  of  the  letter  U,  with  the  ends  rounded  and  socketed 
to   fit    the   ends   of    the  4-in.  pipes.     The  front  face  of  the 


*  See  Plate  XXVII.,  facing  p.  338. 
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U-shaped  pipe  is  made  of  glass,  with  a  well-fitted  glass 
sliding-door,  as  shown  at  E,  Plate  XXVI.,  for  inserting  an 
anemometer  inside  the  pipe,  or  other  testing  appliance,  and 
for  letting  air  in  at  the  bottom  of  one  or  both  pipes  for 
various  experiments. 

A  throttle-valve  is  fixed  in  each  of  two  short  connecting-   Throttle- 
pipes,  and  these  connecting  pipes  for  various  experiments  are 
placed  between  the  limbs  of  the  U-shaped  pipe  and  the  two 
upcast-pipes  to  shut  one  pipe  off  from  the  other. 

For  the  first  simple  testing  of  CoWLS  versus  Opex  Pipes,  Simple  mode 
a  "  fan-meter,"  made  by  Negretti  and  Zambra,  was  fixed  in 
one  of  the  limbs  of  the  U-shaped  pipe  where  it  could  be  seen 
through  the  glass  front,  and  many  interesting  experiments 
were  made  with  this  arrangement.  Afterwards,  to  make  the 
tests  more  reliable,  another  "  fan-meter "  was  fixed  in  the 
other  limb  of  the  U-shaped  pipe,  and  more  trials  w^ere  made. 
But,  though  such  tests  were  satisfactory  as  far  as  one's  judg- 
ment was  concerned,  and  enabled  one  to  settle  in  his  own 
mind  the  relative  merits  of  the  various  cowls  tested,  there 
were  no  figures  to  guide  one.  And  so,  to  arrive  at  some 
reliable  statistics,  I  used  two  anemometers,  and  with  their  aid 
I  am  able  to  give  the  results  of  many  testings. 

Tables  Nos.  I  and  2  are  interesting  as  showing  how  the  Tables  Nos.  i 

.  .  and  2. 

cowls  vary  in  themselves  in  the  various  trials,  but  are  of  no 
great  value  in  determining  the  relative  merits  of  the  various 
cowls  tried.  For,  though  the  cowls  were  tested  on  the  same 
day,  and  in  rapid  succession,  they  cannot  be  said  to  have  had 
equal  chances  ;  for  the  state  of  the  wind,  as  well  as  the 
atmosphere,  not  onh'  at  times  varies  from  hour  to  hour,  but 
from  minute  to  minute,  and  second  to  second.  But,  in  these 
single  trials^  each  cowl  had  the  advantage  of  being  tested  on 
the  same  pipe  and  by  one  anemometer. 

Table  Xo.  3. — A  cowl  is  fixed  on  the  top  of  one  of  the   Cowls  against 

,  .  .  r   Open  pipes, 

pipes,  when  testing  cowls  agamst  open  pipes,  and  the  top  of  Table  No.  3. 

the  other  pipe  is  left  open  to  the  atmosphere.  An  ane- 
mometer is  then  placed  inside  the  U-shaped  pipe  (through 
the  glass  door  e),  so  that  any  air  travelling  through  the  pipe 
must  pass  through  the  anemometer.     At  the  end  of  an  hour 


336 


THE   PLUMBER   AND   i>ANITAR\    HOUSES. 


"Pull,  Devil  ! 
Pull,Beggavl" 
principle. 


Double  trial 
of  two  cowls 
simul- 
taneously. 


a  reading  of  the  anemometer  is  taken,  and  the  cowl  changed 
over  to  the  other  pipe,  where  it  works  for  another  hour,  when 
another  reading  of  the  anemometer  is  taken.  If  the  cowl  has 
drawn  the  air  through  the  open  pipe  in  both  cases,  it  proves 
that  the  cowl  is  better  than  the  open  pipe. 

Table  No.  4. — The  cowls  shown  on  Plate  XXVII.  have 
all  been  tested  one  against  the  other  on  the  U-shaped  pipe  in 
the  manner  just  explained  with  Cowls  against  Open  pipes, 
on  what  the  Author  calls  the  "  Pull,  Devil !  Pull,  Beggar ! " 
principle,  and  the  results  of  such  testing  are  given  in  Table 
No.  4,  p.  293.  One  cowl  was  fixed  on  one  of  the  pipes  and 
another  cowl  on  the  other,  as  shown  in  dotted  lines  on  Plate 
XXVI.,  with  an  anemometer  just  inside  the  glass  door,  E. 
The  cowls  were  then  left  for  an  hour,  when  a  reading  of  the 
anemometer  w^as  taken,  and  the  cowls  changed  over  (for  each 
to  have  the  like  advantages  or  disadvantages),  and  another 
hour's  trial  w^as  made.  It  matters  little  how  much  the  cowls 
may  have  struggled  with  each  other  for  the  mastery  during 
the  hour's  trial,  the  cowl  which  pulled  in  air  through  both  the 
pipes  proved  itself  to  be  either  the  best  for  assisting  an  npcast 
or  preventijig  a  blow-dozun.  As  a  friend  put  it :  "  If  two 
men  clasp  each  other  round  for  a  trial  of  strength  in  the 
Strand,  at  Waterloo  Place,  the  man  who  finally  pulls  his 
adversary  to  Charing  Cross,  or  Temple  Bar,  proves  himself 
the  stronger  of  the  two,  no  matter  how  far  they  may  have 
pulled  each  other  up  and  down  the  Strand  in  the  struggle." 
But  any  disadvantage  of  getting  a  good  grip,  through  corpu- 
lency or  other  impediment,  should,  of  course,  be  allowed  for. 

Tables  Nos.  5,  6,  7,  and  8. — This  series  of  testing  was 
made  without  the  U-shaped  pipe.  An  anemometer  was 
fitted  at  the  foot  of  each  of  the  4-in.  pipes,  with  the  trial 
cowls  at  the  top.  By  this  means  two  cowls  were  tested 
simultaneously  under  almost  precisely  similar  circumstances. 
To  make  this  series  of  testing  as  perfect  as  possible, 
the  cowls  were  tested  for  07ie  hour  on  pipes,  F  and  G,  when  a 
reading  of  the  anemometer  was  taken,  and  the  cowls  changed 
over  for  each  cowl  to  have  a  trial,  of  one  hour,  on  both  pipes 
and  both  anemometers. 
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Though  the  two  4-111.  pipes,  as  shown  on   Plate  XXVL,  Pipes  difTer. 

are  similar  in  every  particular,  as  explained   before,  one  is 

found  to  be  a  better  upcast  pipe  than  the  other.     To  correct 

the  workings  of  these  two  pipes  the  cowls  were  made  to  work 

half  the  time  on  each  pipe — on  Tables  3  to  7 — to  make  the 

conditions  equal. 

It  would  be   an  extremely  difficult  thing  to  fix  a  dozen  Difficult  to 

get  pipes  and 

pipes,  With  the  upper  and  lower  ends  open  to  the  atmosphere,  anemometers 

with  an  anemometer   in  each  pipe,  and  to  find  after  an  hour's  ^^"^'^   ^''^• 

trial   that   all  the    anemometers   tallied.      A  current   of  air 

blowing  across,  or  curling  round  the  bottom  ends  (the  inlets) 

of  any  of  the  pipes,  would  instantly  remove  the  atmospheric 

pressure    at    such    points,    and    cause    a    suspension    of    the 

anemometer,  if  not  a  reversal  in  its  action.     And  this  dozvn- 

fall,  or  blow-down,  of  air,  in  such  cases  as  just  referred  to, 

may  occur  in  any  number  of  the  pipes,  and  for  several  times 

during  the  trial-testing,  without  taking  place  in  the  entire  lot. 

Then  there  would  be  the  further  difficulty  of  getting  such  a 

number  of  anemometers  to  work   and  register  exactly  alike. 

With  the  greatest  nicety  in   the  make  the  fans  may  differ, 

though  in  the  very  smallest  degree,  yet  just  sufficient  to  allow 

the    air    to    pass    through    a    little    easier,    or   to    make    one 

anemometer  more  sensitive  than  another.      Apart  from  these 

objections,  it  would  no  doubt  be  a  great  advantage  to  test  all 

the  cowls  sinuiltaneoiisly,  instead  of  two  at  a  time,  for  the 

conditions    of    the    atmosphere    and    wind  would    be    equal 

over  the  whole  number.     But  if  the  trial  cowls  are  compared, 

as  explained  in  the  notes  to  each  table,  the  reader  will  have 

no   difficulty    in    coming    to    a    conclusion    on  the    relative 

value  of  the  various  cowls  shown  on  Plate  XXVII.      IMany  Other  tests. 

other  tests  were  made — both  of  longer  and  shorter  durations 

— but  as  they  chiefly  support  the  results  tabulated  later  on, 

the  reader  can  want  no  more,  whether  to  satisfy  his  mind  as 

to  the  value  of  cowls  or  open  pipes,  or  as  to  the  relative  value 

of  the  various  cowls  themselves. 

The    results    given    in  Table  No.  4  are    all  in  favour  of 
the  "  Vacuum,"  but  this  table  must  not  be  taken  by  itself,  for 
the  other  tables  clearly  show  that  this  cowl  is  not  so  good  as 
w 
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many  of  the  others  for  inducing  an  iip-current ;  in  fact,  it  is 
not  so  good  as  the  open  pipe,  as  shown  by  the  results  in 
Table  No.  5.'^  But  though  this  cowl  is  of  no  great  value,  as 
far  as  the  writer  is  a  judge,  for  inducing  an  up-current  in 
soil-pipes,  etc.,  it  is  the  best  cowl  he  has  tested  for  preventing 
a  down-drajight  or  blow-down.  This  is  accounted  for,  perhaps, 
by  the  fact  that  the  air-space  is  less  to  this  cowl  than  to 
most  of  the  others. 

Tables  2,  3,  5,  and  clearly  8,  prove  that  the  best  cowls 
are  better  than  open  pipes. 
Variations  in  To    show  not    only  the  effect   of   the   wind,  but  also  of 

up-curren  s.       j.j^^  atmosphere  upon  np-ciirrents  in  ventilating-pipes  (and,  at 
the  same  time,  the  difficulty  of  testing   cowls   to 
get  at  their  relative  value),  my  patent  cowl,  Fig.  262, 
was  tested  three  times   on  the  first   day   of  this 
month — July,   1880.     The  cowl  was  placed  on  one 
of  the  pipes,  as  shown  on  Plate  XXVI.     The  first 
hour,  between  ten  and  eleven  o'clock,  the  anemo- 
meter   registered     11,789    feet  (linear)    as    having 
passed  through  it ;   the  second  hour,  during  which 
a  violent  thunderstorm  broke  over  London,  4,973 
Fig.  262.    feet ;    and  the  third  hour's  trial,  when    the  storm 
"Double-    had  blown  over,  15,824  feet.      Three    more  trials 
M.p^  Venti-    ^ygj-g  made  two   days   after   this,    with    the    same 
cowl   on    the    same    pipe,  when   the    anemometer 
registered  the  first  hour,  21,290  feet,  the  second  hour,  20,659 
feet,  and  the   third   hour,   during  which    there  was  a  heavy 
fall  of  rain,  6,474  ^eet. 

In  testing  the  various  cowls  it  was  found  that  their 
relative  value  varied  according  to  the  different  states  of  the 
atmosphere ;  e.g.,  my  cowl  shows  greater  comparative  results 
(both  in  the  testings  given  and  not  given)  in  foggy  and 
heavy  atmospheres,  as  well  as  when  it  is  raining,  and  this 
is  one  of  its  special  merits,  as  open  pipes  are  found  to 
work  well  enough,  without  any  assistance,  in  clear  and 
light     atmospheres.      Then    again,    cowls,    like   people,   are 

•  Also  see  Tables  Nos.  6,  7,  and  8. 
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dependent  upon   their  positions   for  any  income  of  air  they 

may  get.     Put  them  in  JiigJi  positions  and  they  draw  accord-  Cowls  vary  in 

,  ,  ,  ...  1.1-      their  relative 

mgly,  but  put   them    under  the   rooi  projections    and    their   value  in  diffe- 

draughts    will     not    break    the    atmospheric    pressure    upon   ^^"'  weathers. 

any  pipe,  nor  will  the  currency  through  them  ever  call  for 

another  mint,  though    it  may   call   for  another   coin   to   lift 

them  higher. 

M.  Papier's  Patent  "  Spiral  Injector"  is  found  to  be  so 
good  a  cowl  that  the  writer  is  sorry  not  to  have  had  one 
made  for  soil-pipes  in  time  to  have  illustrated  it  with  the 
other  cowls  on  Plate  XXVII.  The  trials  made  with  it 
warrant  its  being  put  into  the  first  rank  of  good  cowls. 

Taking  all  the  tests,  the  palm  of  victory  must  be  given 
to  Mr.  Buchan's  ;  and  the  results  given  in  the  various 
tables  warrant  the  Author  in  placing  his  own  about  second 
upon  the  list,  but  the  reader  can  have  no  great  difficulty  in 
determining  for  himself  the  best  cowls.  In  doing  this  he 
should,  of  course,  keep  one  eye  on  the  relative  size  of  the 
various  cowls,  and  the  other  on  the  prices — see  Plate 
XXVIL,  showing  same. 

It  only  remains  now  to  say  that  having  selected  the 
proper  cowl,  be  sure  and  "  stick  it  up  high,"  not  only  for 
the  four  winds  of  heaven  to  blow  upon  it,  to  get  all  you 
can  out  of  it,  but  also  to  prevent  any  air  coming  out  of 
it  going  into  the  house  either  through  a  window  or 
chimney.  A  volume  might  be  written  on  the  misplaced* 
ends  of  ventilating  pipes,  but  as  the  writer  is  tired,  and  the 
reader  getting  weary,  we  will  leave  such  terminals  to  tell 
their  own  tale  and  brine  this  to  a  terminus. 


Abbreviations  used  in  tJie  following  Tables. 

Ba. 

Banner's. 

Hel. 

Hellyer's. 

Vac. 

Vacuum. 

Bo. 

Boyle's. 

Ho. 

Ho  worth's. 

W. 

Weaver's. 

Bu. 

Buchan's. 

LI. 

Lloyd's. 

O.P. 

ODen  Pipe 

Ham. 

Hamilton's. 

S.D. 

Scott-Dunn's. 

P.F. 
P.G. 

Pipe  F. 
Pipe  G. 

*  See  pp.  102,  103,  290-292. 
\V  2 
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Table  (No.  i)  showing  the  Result  of  Five  Ten-mmiites  Tests  of 
Various  Cowls  and  an  Open  Pipe,  Tested  One  at  a  Time,  on 
One  Pipe,  and  with  One  Anemometer,  in  quick  succession. 

Note. — This  Table  by  itself  is  of  no  great  value  for  determining  the  relative 
merits  of  the  Cowls  tried,  as  the  Cowls  not  being  tried  simultaneously,  the  condi- 
tions of  the  wind  and  atmosphere  were  not  equal. 


cowls  tested,  with  the  result. 


Date. 

Wind.         Atmos. 

Temp. 

Ba. 

Bu. 

Ham. 

Ho. 

Vac. 

O.P. 

1S79. 

Min.  Max. 

ft.  up. 

ft.  up. 

ft.  up. 

ft.  up. 

ft.  up. 

ft.  up. 

Dec.  29 

1S80. 

w. 

w.and 
strong. 

Light. 

Thick 

and  rain 

falling. 

34-0-46 -o 
4S-S-50-0 

2637 
3144* 

2829 
3802 

2931 
3664 

2841 

3597t 

2752 
2690 

3"5 
3212 

Jan.    6 

W.and 
light. 

Cloudy.  ,30 -0-35  "o 

1961 

2693 

2II9 

2391 

1553 

2224 

„     8 

E.S.E. 

Ditto 
and  moist 

29 -0-32 -o 

1836 

2289 

1969 

2252 

1566 

2205 

„   27    S.E. 

Dense 

fog. 

1 8  •0-31-0 

232t!    S12§ 

1 

47711 

nr 

Nil. 

109^* 

*  Suspended  2  seconds.         t  Suspended  2  seconds,  and  6  feet  blow-down. 

J  Suspended  65  minutes.        S  Suspended  35  minutes.        ||  Suspended  3  mimUcs. 

*I  Suspended  8J  minutes,  with  104  feet  blow-down. 

**  Suspended  8  minutes,  and  blow-down  for  20  seconds. 


Table  (No.  2). — The  Cowls  were  Tested  in  the  same  way  as  explained 
in  Table  No.  i,  and  the  Note  to  that  Table  also  applies  to 
this  one- 


cowls  tested,   with  the  result. 


Date.    Wind.  Atmo.lTemp.!    Ba.  |   Bo.    I    Bu.    Ham.i  Hel.  |  Ho.   '  S.D.     Vac.  !    W.    jO.P. 


1880. 

Ma.x. 

ft.  up. 

ft.  up. 

ft.  up. 

ft.  up. 

ft.  up. 

ft.  up.  ft.  up. 

ft.  up. 

ft.  up.  ft.  up. 

Kcb.  n  N.W. 

Light 

40-0 

1237 

II44 

1576 

II87     1302 

I04I      1078 

960 

1281     1240 

„       22 

W. 

Rain 
falling 

46*0 

1407 

1560 

1531 

1368 

1902 

1659      '575 

1192 

981  i  1590 

.T          13 

W.      Hazy 

41-0 

1462 

1058 

929 

1332 

1395 

1065      1295 

903 

IS49  !    993 

..     14 

S.W.       „ 

43 'o 

2995 

3497     388J 

2684     3401 

3487     315s 

2912 

394S  j  3550 

..     x8 

S.W. 

1 
••     1  49"o 

1390 

2348     3873 

1069    2517  1  2872  1  2552 

1784  1  2616  '  2577 

-      ;     - 

- 

- 

8491   1  9607    1 1 798 

7640   I05I7  IIOI24  1  9655 

7751    10372     9950 

The  above  Temperatures  were  taken  by  Stanley's  instruments. 
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Table  (No.  3)  showing  the  Results  of  Two  One-hour  Tests  of 
VARIOUS  COWLS  against  open  PIPES,  Tested  on  the  U-Shaped 
Pipe  Arrangement,  as  Explained  on  Page  335. 

N.B. — Only  the  results  of  the  individual  trials,  between  the  horizontal  lines, 
must  be  compared,  as  the  wind  and  atmosphere  varying  with  each  trial,  the  con- 
ditions of  the  several  trials  would  not  be  equal. 


Wind. 

Atmos. 

Result. 

Date. 

Cowls  against  Open  Pipes. 

ist  Hour. 

2nd  Hour. 

Pi^e 

Pipe 
G. 

Pipe 
F. 

Pipa 
G. 

1880. 
May  28 

\V. 

Clear. 

Banner's 

V.  Open  Pipe,  and  dra-ws  in 
air  through  it  on  either  Pipe. 

Ba. 

ft.  up. 

1363 

0.  P. 

0.  P. 

Ba. 

ft.  up. 
2222 

::  Jl 

N.E. 

Cloudy. 

Boyle's 

'V-           t,           >,          „ 

Bo. 

539 

- 

- 

Bo. 
688 

„  26 

S.W. 

Clear. 

Buchan's 

■o-           ..           s.           >. 

Bu. 

970 

- 

- 

Bu. 

283 

April  29  > 

E. 

Clear. 
Cloudy. 

Hellyer's 

TJ-              I)              >l             » 

Hel. 
53°o 

- 

- 

Hel. 
1927 

May  31 

N.E. 

Rainy. 

Lloyd's 

V.              „             „             t> 

LI. 

30 

- 

- 

LI. 
3 

•)    II 

S.E. 

Clear. 

Scott 
Dunn's 

f-              »             »              l> 

S.  D. 
2765 

- 

- 

S.D. 
2543 

,:     27 

S.W. 

Clear. 

Vacuum 

■V-            »           ..           •> 

Vac. 
2007 

- 

- 

Vac. 
4528 

'.,     19 

N.W. 

Clear. 

Weaver's 

Z'-             »            »            » 

W. 
146 

- 

- 

W. 
478 

June   8 

S.W. 

Rainy. 

Hamilton's 

V.  Open  pipe,  and  aHoTvs 
air  to  be  drawn  in  througli  it. 

Ham 

0.  P. 

4504 

0.  P. 

4790 

Ham 

.>     8 

S.W. 

HeaN-y 

rain. 

Howorth's 

V.           ,,           ,,           „ 

Ho. 

0.  P. 

2215 

0.  P. 

27S6 

Ho. 
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Table  (No.  4)  showing  the  Results  of  a  Series  of  Trvo  One-hotir  Tests 
OF  Various  Cowls,  Tested  Two  at  a  Time,  one  against  the 
other,  on  the  U-shaped  Pipe,  as  shown  on  Plate  XXVL,  and 
Explained  on  Page  336,  on  the  "Pull,  Devil!  Pull,  Beggar!" 
Principle. 

Note. — To  make  these  series  of  testing  as  fair  as  possible,  the  contesting 
Cowls  worked  one  hour  on  each  limb  of  the  U-shaped  Pipe,  i.e.,  the  Cowl  that 
worked  the  first  hour  on  Pipe  F,  worked  the  second  hour  on  Pipe  G,  and  vice 

versa. 

N.B. — Only  the  results  of  the  Cowls  paired  against  each  other  (between  the 
horizontal  lines)  must  be  compared,  as  the  conditions  would  not  be  equal  in  the 
whole  series  of  trials,  the  wind  and  atmosphere  being  different  in  each  trial. 


Wind. 

Atmos. 

Cowls  Tested. 

Result. 

Date. 

ist  Hour. 

2nd  Hour. 

Pipe    Pipe 
F.        G. 

Pipe 
F. 

Pipe 
G. 

i83o. 
May     I 

S.E. 

Clear. 

Banner's  t 

V.  Boyle's. 

Ba. 
Ft. up. 

65 

Bo. 

Bo. 
39 

Ba. 

Ft.  up. 

»     2S 

W. 

»i 

» 

• 

V.  Hamilton's. 

3238 

Ham. 

Ham. 

3704 

„     22 

N.W. 

Cloudy. 

If 

* 

V.  Howorth's. 

1038 

Ho. 

Ho. 

1732 

>t     21 

»• 

Clear. 

"         * 

V.  Lloyd's. 

820 

LI. 

LI. 

293 

>»     21 

" 

»» 

\ 

V.  Scott-Dunn's. 

- 

S.D. 
100 

S.D. 
112 

- 

,,     22 

W. 

Cloudy. 

» 

X 

V.  Vacuum. 

- 

Vac. 
958 

Vac. 

1708 

- 

„     20 

N.N.E. 

Clear. 

" 

t 

V.  Weaver's. 

5 

W. 

179 

W. 
"Ho. 

- 

,.      3 

S.E. 

Cloudy. 

BOVLE 

's    * 

V.  Howorth's. 

Bo. 
102 

Ho. 

Bo. 
49 

»»      3 

N.E. 

Hazy. 

t 

V.  Lloyd's. 

3 

LI. 

LI. 

s.dT 

775 

Bus 
pendtl 

April  30 

E.S.E. 

Clear. 

" 

X 

V.  Scott-Dunn's. 

- 

S.D. 
1458 

- 

May    4 

N.E. 

Cloudy. 

)l 

X 

V.  Vacuum. 

- 

Vac. 

2024 

Vac. 
2442 

- 

»       I 

S.E. 

Clear. 

r( 

^ 

V.  Weavkr's. 

- 

W. 
124 

W. 

87 

- 
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Wind. 

Atmos. 

Result. 

Date. 

Cowls  Tested. 

ist  Hour. 

2nd  Hour. 

P^pe 

Piye 

Pipe 
F. 

Pipe 
G. 

May  24 

W. 

Cloudy 

and 
Moist. 

Buchan's  * 

V.  Banner's, 

Bu. 

556 

Ba. 

Ba. 

Bu. 

2193 

.,      6 

N.E. 

Cloudy. 

• 

V.  Bo'i'LE'S.. 

1260 

Bo. 

Bo. 

1208 

»    26 

S.W. 

Clear. 

« 

V.  Hamilton's. 

3680 

Ham. 

Ham. 

4157 

>i    25 

w. 

» 

"         * 

V.  Hellver's. 

799 

Hel. 

Hel. 

4S7 

»    24 

» 

Cloudy 
and 

Moist. 

* 

V.  Howarth's. 

1460 

Ho. 

Ho. 

3792 

.>    24 

1 
„         Light. 

* 

-'.  Lloyd's. 

7890 

LI. 

5115 

»     " 

E. 

Clear. 

« 

V.  Scott-Dunn's. 

1776 

S.D. 

S.D. 

1=74 

»     25 

W. 

.. 

v.  Vacuum. 

- 

137 

Vac. 
1703 

- 

.t     14 

X.E. 

» 

* 

V.  Weaver's. 

mo 

W. 

W. 

=57 

HeL 
1337 

April  28 

»i 

Cloudy. 

Hellyek's* 

V.  B.\nner's. 

Hel. 
1310 

Ba. 

»    27 

If 

Hazy. 

• 

V.  Boyle's. 

2043 

Bo. 

Bo. 

2618 

May  27 

N. 

Clear. 

„     » 

V.  Hamilton's. 

2143 

Ham. 

Ham. 

3655 

»     27 

N.W. 

Rainy. 

* 

V.  Howorth's. 

801 

Ho. 

Ho. 

1645 

April  29 

E. 

Cloudy 

« 

V.  Lloyd's. 

2727 

LI. 

LI. 

2497 

May    8 

N.E. 

Hazy. 

t 

v.  Scott-Dunn's 

- 

S.D. 
24 

S.D. 

i°3 

April  27 

E.X.E 

■         » 

* 

V.  Weaver's. 

1300 

1078 

\V. 

W. 

1182 

S.D. 
1447 

May  iJ 

E. 

Clear. 

SCOTT- 

Dlnn's  * 

V.  Hamilton's. 

Ham 

.  Ham 
Ho. 

1.     I 

» 

Moist. 

« 

V.  Howorth's. 

534 

Ho. 

638 

V     »< 

3 1   N  E. 

Clear. 

« 

V.  Llovd's. 

114 

LI. 

LI. 

»83 
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Wind. 

Atmos. 

Result. 

Date. 

Cowls  Tested. 

ist  Hour. 

2nd  Hour. 

Pipe     Pipe 
F.         G. 

Pipe  '  Pipe 
F.    1    G. 

May     7 

N.E. 

Clear. 

Scott-    * 
Dunn's 

V.  Weaver's. 

212 

W. 

W. 

—        362 

«     " 

S.E. 

" 

t 

V.  Vacuum. 

- 

Vac. 

536 

Vac. 
683        - 

f,      26' 

S.W. 

" 

Vacuum  * 

V.  Hamilton's. 

Vac. 

5914 

Ham. 

Ham. 

Vac 
5407 

..     27 

W. 

" 

• 

V.  Hellyer's. 

462 

Hel. 

Hel. 

2816 

»   26 

S.W. 

" 

„         * 

V.  Ho<iorth's. 

1407 

Ho. 

Ho. 

557 

••   27 

» 

.. 

* 

V.  Lloyd's. 

6314 

LI. 

Ll. 

7724 

.1   14 

N.E. 

" 

* 

V.  Weaver's. 

427 

W. 

\y. 

173s 

„  28 

N.W. 

M 

Weaver's  * 

V.  Hamilton's. 

W. 

3238 

Ham. 

Ham.     W. 
—     1  1886 

■>>  13 

E. 

» 

„         t 

V.  Howorth's. 

638 

Ho. 
848 

Ho. 

»   15 

N.E. 

» 

,,         *  \v.  Lloyd's. 

LI. 

401        — 

Ll.    1 

-     '    893 

^'  Draws  in  air  through  the  other  Cowl  on  either  Pipe. 
t  Draius  in  air  through  the  other  Cowl  on  one  Pipe  only. 
X  Allmus  the  air  to  be  drawn  through  it  on  either  Pipe. 
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Table  (No.  5)  showing  the  Results  of  a  Series  of  t-ivo  one-hour*  Tests 
OF  Various  Cowls  against  Open  Pipes,  Tested  by  Two  Pipes  and 
two  Anemometers  simultaneously. 

N.B. — Notes  I,  2,  3,  to  Table  No.  6,  also  apply  to  this  Table. 


Date. 

Wind. 

Atmos. 

Cowls  against 
Open  Pipes. 

One 

Hour 

on. 

One 
Hour  on. 

Result. 
2  Hours. 

c 

5 

In 

favour 

Pipe  F. 

PipeG. 

of 

i88o. 
Mar.  12 

E.S.E. 

Misty. 

/  Banner's  .. .. 
t  Open  Pipe  .. 

Ft.  up. 

12969 

1452S 

Ft.  up. 
12440  = 
11591  = 

25409  ) 
26119 ) 

710 

O.P. 

f.    12 

11 

» 

f  Boyle's 

\  Open  Pipe  . . 

17005 
13425 

15086  = 
15168  = 

32091  \ 
28593  J 

3498 

Bo. 

»      6 

N.W. 

Cloudy. 

(  Buchan's  .. .. 
\  Open  Pipe  .. 

19603 

16S82 

19088  = 
16203  = 

38691 > 
33085) 

5606 

Bu. 

June  15 
„     16 

N.E. 

Hazy  & 
moist. 
Rainy. 

J  H.^milton's.  . 
1  Open  Pipe  . . 

7594 
5679 

S249  = 
9277  = 

16243  I 
14956  i 

1287 

Ham. 

Mar.  II 

E. 

Misty. 

f  Hellver's    . . 
t  Open  Pipe  .. 

'4353 
14674 

17694  = 
14632  = 

11906  = 

S864  — 

32047  \ 
29306  ) 

18782  ) 
X9171  j" 

2741 

Hel. 

June  IS 

"■{ 

Hazy  & 
moist. 

f  Howorth's  . . 
(Open  Pipe  .. 

6876 
10307 

389 

O.P. 

April  15 

E. 

Moist. 

(  Lloyd's 

I  Open  Pipe  . . 

13488 
12670 

13533  = 
12529  = 

27021  ) 
25199  ]■ 

1822 

LI. 

June  IS 

-{ 

Hazy  & 
moist. 

j  Scott-Dunn's 
I  Open  Pipe  .. 

8490 
7779 

10032  = 
9844  = 

18522  ) 
17623  j 

899 

S.D. 

»     16 

N.E. 

Rainy. 

/"Vacuum"  .. 
(  Open  Pipe  .. 

f  Weaver's  .... 
(  Open  Pipe  ... 

5533 
5341 

6126  — 
7233  = 

1 1659  ) 
12574  1 

915 

O.P. 

..    «7 

S.E. 

Moist. 

13136 

11651 

14636  = 
11913  = 

27772  I 
23564  ) 

4208 

W. 

•  See  Table  No.  8  for  ten-minute  tests. 
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Table  (No.  6)  showing  the  Results  of  a  Series  of  Double  Hour- 
tests*  OF  VARIOUS  Cowls,  tested  two  at  a  time  with  two  Anemo- 
meters SIMULTANEOUSLY. 

Note  (i).  The  U-shaped  connecting-pipe,  shown  on  Plate  XXVI.,  c  to  D, 
was  not  used  in  this  series  of  testing,  but  the  two  pipes,  F  and  G,  were  kept 
independent  of  each  other,  and  an  anemometer  (with  3-in.  dia.  air-way)  was 
fitted  into  the  bottom  end  of  each  of  the  two  pipes. 

(2).  To  make  this  series  of  testing  as  perfect  as  possible,  the  cowls,  bracketed 
together,  not  only  worked  simultaneously,  but  they  each  worked  one  hour  on  the 
same  pipe  and  the  same  anemometer,  i.e.,  the  cowl  that  worked  the  first  hour  on 
pipe  F  worked  the  second  hour  on  pipe  G,  and  vice  versa  ;  thus  making  all  the 
conditions  equal. 

(3).  Only  the  results  of  the  individual  trials  (between  the  horizontal  lines 
bracketed  together)  must  be  compared  with  each  other,  as  the  conditions  of  the 
wind  and  atmosphere  would  vary  in  every  trial. 


Date. 

Wind. 

Atmos. 

Cowls  Tested. 

One     !       One 

Hour    1      Hour 

on.              on. 

Result. 
2  Hours. 

c 
i5 

In 
favour 

P.  F.    j     P.O. 

of 

1880. 
June  29 

W. 

Clear. 

(  Banner's  .. .. 
(  Hamilton's.. 

Ft.  up. 

15362 
13998 

Ft.  up. 

"793  = 
13833  = 

27155  I 

27831 ; 

676 

Ham. 

t>    29 

w. 

("Banner's  .. .. 
\  Hellver's   . . 

17371 
19035 

17324  = 
19338  = 

12264  = 
13254  — 

34695  I 
38373  i 

3678 

HeL 

Mar.  13 

N.E. 

" 

J  Banner's  .. .. 
(  Hellyer's    .. 

9837 
11323 

22101  ■) 
24577  ) 

2476 

Hel. 

June    9 

S.W. 
N.E. 

Light,  1  f  Banner's  .. ..,    12709 
rainy.  ;  (  Howorth's  ..|    13562 

11149  = 
8097  = 

23858  I 
21659 ) 

2199 

Ba. 

„     26 

Hazy. 

(Banner's.,..      7707 
(Lloyd's 5669 

1085  = 
3"S  = 

8792) 
8784) 

8 

Ba. 

S.W. 

Rainy. 

f  Banner's  .... 
(  Scott-Dunn's 

f  Banner's  .... 
(Vacuum 

4S04         5057  = 
7029        3451  - 

So]      ^^9 

S.D. 

»      9 

N.W.  ) 
S.W.   f 

1) 

5948 
33" 

7921  = 
10062  = 

13869  I 
13373  ) 

496 

Ba. 

»    18 

S.E.    ) 
frebh.  ]■ 

r'l^-       /  Banner's  .... 
C'^^'-    1  Weavers 

18436      23214  = 
23685    1  27488  = 

41650) 
S"73) 

9523 

W. 

July   12 

W. 

Light. 

(  Boyle's 

(  Banner's  .... 

22381 
19448 

12058  = 

7ia8  = 

34439  1 1 
26636)1 

7803 

Ba 

•  See  Table  No.  7  for  ten-minute  tests. 
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Date. 

Wind. 

Atmos. 

1 
Cowls  Tested. 

One 
Hour 
on. 

One 
Hour 
on. 

Result 
2  Hours. 

V 

c 

In 

favour 

P.  F. 

P.O. 

of 

iSSo. 
July  12 

W. 

Light. 

/Boyle's 

(  Hamilton's 

Ft.  up. 

16246 

II222 

Ft.  up. 

11985  = 
11939  = 

28231  ) 

23161  ; 

5070 

Ba 

>i      9 

s.w. 

Clear. 

f  Boyle's 

(  Howorth's  . . 

30IOI 
27S06 

2S289  = 
28792  = 

58390  I 
56598) 

30278) 

22088) 

1792 

Bo. 

>i    12 

w. 

Light. 

(Boyle's 

(Lloyd's 

14766 
I32II 

15312  = 

8877  = 

7190 

Bo. 

>i    12 

» 

If  Boyle's 

>»       1 "(  Scott-Dunn's 

21034 
15268 

11974  = 
13038  = 

33008} 
2S306) 

4702 

Bo. 

i>    13 

s.w. 

Qear. 

/  Boyle's 

(  Vacuum 

19214 

17039 

17392  = 
11321  ■= 

36806) 
28360  )■ 

8446 

Bo. 

Mar.    3 

N.W. 

very 

strong. 

Cloudy. 

/  Buchan's  ..  ^ 
(  Banner's  .. .. 

17840 
12873 

20498  = 
13144  = 

3?338  ) 
26017/ 

12321 

Bu. 

»      3 

N.W. 

n 

/  Buchan's  .... 
I  Boyle's 

26567 
20154 

22763  = 
17404  = 

49330  I 
37558  ) 

11772 

Bu. 

»      5 

>i 

n 

/Buchan's 

\  Hamilton's.. 

19413 
12185 

18078  = 
12446  = 

37491  I 
24631 j 

12860 

Bu. 

»      8 

E.N.E. 

» 

f  Buchan's  .... 
(  Hellyer's    .. 

15467 
10977 

14103  = 
14517  = 

29570  ) 
25494) 

4076 

Bu. 

»      4 

N.W. 

Clear. 

/  Buchan's  .. .. 
(  Howorth's  ,. 

20481 
1S039 

22105  = 

15343  = 

42586  ) 

333S2  ; 

9204 

Bu. 

April  12 

N.E. 

1  f  Buchan's.... 
Showerj.  -^  Lloyd's     .... 

I06S6 
9529 

10582  = 
7970  = 

21268 ) 
17499/ 

3769 

Bo. 

Mar.    6 

N.W. 

Cloudy. 

/  Buchan's  .... 
(  Scott-Dunn's 

15760 
13360 

19786  = 
12168  = 

35546  \ 
25528 ) 

10018 

Bu. 

i>       4 

i» 

Clear. 

/Buchan's.... 
(Vacuum     .... 

I7I04 
10337 

16703  = 
11510  = 

33807) 
21847 ; 

11960 

Bu. 

>.      3 

It 

Cloudy. 

(  Buchan's  .... 
\  Weaver's  .... 

21323 
18695 

20792  = 
16661  = 

42115 1 
35356  f 

6759 

Bo. 
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Date. 

Wind. 

Atmos. 

Cowls  Tested. 

One 

Hour 

on. 

One 

Hour 

on. 

Result 
2  Hours. 

5 

In 

favour 

P.  F. 

P.G. 

of 

1880. 
Mar.  13 

N.E. 

Clear. 

f  Hellyer's    . . 
(  Banner's  .. .. 

Ft.  up. 

11323 
9837 

Ft.  up. 

13254  = 
12264  = 

24577  I 
22101  ) 

2476 

HeL 

„    16 

E. 

Hazy. 

(  Hellyer's    .. 
(  Boyle's 

11273 
14139 

13557  = 
9S66  = 

24830  ) 
24005  J 

825 

HeL 

July  31 

»» 

Showery. 

/Hellyer's   .. 
(  Boyle's 

9432 
10799 

9551  = 
6950  = 

18983  1 
17749  i 

1234 

Hel. 

Mar.  10 

N.W. 

Foggy. 

/  Hellyer's   .. 
(  Hamilton's.  . 

1947 

67.=iS 

9563  = 
3711  = 

11510  \ 
10466  j 

1044 

HeL 

i>     15 

E. 

Hazy. 

j  Hellyer's    .. 
(  Howorth's  . . 

11786 
9223 

12414  = 

14072  — 

24200 ) 
23295  ) 

90s 

HeL 

April  12 

N.E. 

Showery. 

(Hellyer's    .. 
\  Lloyd's 

8189 
7727 

11440  = 
9796  = 

19629  ) 
17523  i 

2106 

HeL 

Mar.  16 

E. 

Hazy. 

j  Hellyer's   .. 
(.  Scott-Dunn's 

7S62 
6732 

12918  = 
10063  = 

20780  ) 
1679s  i 

3985 

HeL 

„    10 

N.W. 

Foggy. 

(  Hellyer's    .. 
(Vacuum     .... 

11174 
11546 

13059  = 
8027  = 

24233  I 
19573  J 

4660 

HeL 

»    17 

E. 

Hazy. 

(Hellyer's    .. 
(  Weaver's  .... 

16933 
19428 

15906  = 
13461  = 

32839  I 

32889 ; 

50 

W. 

July  29 

S.W. 

Moist. 

\  Hellyer's   .. 
(Weaver's 

19874 
17576 

16151  = 
18363  = 

36025  \ 
35939 ) 

86 

HeL 

June    2 

i> 

if 

(  Lloyd's 

(  Hamilton's.. 

14772 

9851 

10869  = 
16234  = 

25641  I 
26085 ) 

444 

Ham. 

April  14 

II 

Wet. 

f  Lloyd's 

(  Howorth's  . . 

(  Lloyd's 

(  Scott-Dunn's 

3067 
2445 

4034  = 
2724  = 

7101) 
5169 1 

1932 

LL 

June  13 

S.E. 

Misty. 

7712 
10456 

10186  — 
8231  = 

17898 ) 
18687 ) 

789 

S.D. 

>>     14 

E. 

Wet. 

)  I^lovd's 

(.Vacuum    .... 

4994 
4100 

4290  — 
4766  = 

9284) 

8866  J 

418 

LL 
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Date. 

Wind. 

Atmos. 

Cowls  Tested. 

One 

Hour 
on. 

One 

Hour 

on. 

Result 
2  Hours. 

1 

In 

favour 

P.  F. 

P.O. 

of 

1880. 
April  13 

S.E. 

Misty. 

f  Lloyd's 

(  Weaver's  .... 

Ft.  up. 

50^7 
6561 

Ft.  up. 

83S9  = 
9149  = 

13406  1 
15710) 

2304 

W. 

July     9 

S.W. 

Showery. 

f  Weaver's  .... 
\  Boyle's 

21676 
19709 

28564  = 
31454  = 

50240  ) 
51163/ 

923 

Bo. 

„      8 

W. 

Clear. 

(Weaver's 

(  Hamilton's 

13147 
10094 

19007  = 
11302  = 

32154) 
21396  ) 

10758 

W. 

»      8 

" 

Cloudy 

and 
Stormy. 

J  Weaver's 

t  Hovvorth's  . . 

12600 
8487 

12875  = 
14507  = 

25475  I 
22994) 

2481 

W. 

,,       8 

Clear. 

f  Weaver's 

(Vacuum    .... 

20004 
16349 

31485  = 
22226  = 

51489  \ 
38575  ) 

12914 

W. 

Table  (No.  7).— Cowls  Tested  as  in  No.  6  Table,  but  for  Ten  minutes 
EACH  Trial,  instead  of  One  hour ;  and  the  Notes  to  that  Table 

ALSO   APPLY    to   THIS. 


Date. 

Wind. 

Atmos. 

Cowls  Tested. 

First 
Ten 
Min. 

Second 

Ten 

Minutes. 

Result 
Two 
Ten 
Min. 

0 

In 
favour 

P.  F.        P.  G. 

of 

18S0. 
July    20 

N.W. 

Light. 

/Banner's 

(  Hamilton's  .. 

Ft.  up.      Ft.  up. 

6n          1361  = 
1374           674  = 

1972) 
2048/ 

76 

Ham. 

„     20 

" 

(■  Banner's  .... 
"        \  Hellver's   .. 

1356     '      779  =      2135 ) 
1663     1     1028  =     2691  / 

556 

HeL 

„     20 

"       i 

/  Banners  .... 
(  Howorth's  .. 

2498         1443  =     3941  ) 
2423         2096  =     4519/ 

578 

How. 

.     »o 

1 

f  Banner's  .... 
(  Lloyd's 

2699 

1885    ! 

2096  = 
2767  = 

4795  I 
4&52/ 

143 

Baa. 

o:>^ 


THE   PLUMBER   AND   SANITARY  HOUSES. 


Date. 

Wind. 

Atmos. 

Cowls  Tested. 

First 
Ten 
Van. 

Second 

Ten 

Minutes. 

Result 
Two 
Ten 
Min. 

1 

5 

In 

favour 

P.  F. 

P.  G. 

of 

i83o. 
July    20 

N.W. 

Light. 

(  Banner's 

(  Scott-Dunn's 

Ft.  up. 

1564 
2041 

Ft.  up. 

2011  = 
1334  = 

3575) 
3375) 

200 

Ban. 

„      20 

1) 

" 

f  Banner's  .. .. 
(Vacuum    .... 

2059 
1209 

1972  = 
2471  = 

4°3il 
3680/ 

351 

Ban. 

«      19 

W. 

" 

f  Boyle's 

\  Banner's 

2281 
2169 

187B  = 
1582  = 

4159 1 
3751) 

408 

Ba 

«      19 

" 

■' 

f  Boyle's 

(  Buchan's  .. .. 

2719 

2S29 

24S0  = 

3346  = 

5199  I 
6175  i 

976 

Ba 

»      19 

>i 

» 

(  Boyle's 

(  Hamilton's.  . 

1664 
1632 

3379  = 
2248  = 

5043  I 
3880) 

1 163 

Ba 

.,      19 

•• 

•' 

f  Boyle's 

(  Hellyer's    . . 

3028 
2419 

2115  = 

2889  = 

5143  I 

5308) 

165 

HeL 

.1      19 

" 

11 

/  Boyle's 

i  Howorth's  . . 

2562 
1985 

2475  = 
2953  = 

5037) 
4938) 

99 

Bo. 

t.      19 

» 

- 

/  Boyle's 

(  Lloyd's 

2629 
2301 

2618  = 
1245  = 

5247], 
354°) 

1701 

Bo. 

.)      19 

>' 

" 

f  Boyle's 

"(  Scott-Dunn's 

2199 
1353 

1087  = 

1609  = 

3286) 

2962  1 

324 

Eo. 

.,      19 

" 

» 

j  Boyle's 

(  Vacuu.m 

1401 
1615 

3533  = 
2321  = 

4934  I 
3930  J 

99S 

Bo. 

»      19 

» 

II 

/  Boyle's 

(  Weaver's.... 

3607 
3181 

3843  = 
4151  = 

7450) 
7332  J 

118 

Bo. 

>>      20 

N.W. 

s.w. 

f  Buchan's  .... 
1  Banner's  .... 

2378 
1909 

1971  = 
1029  = 

4349  I 
2938/ 

1411 

Bu. 

».      23 

II 

j  Buchan's  .... 
(  Boyle's 

1830 
1981 

1627  = 

955  — 

3457) 
2936/ 

521 

Bu. 

»        23 

>• 

f  Buchan's  .. .. 
(Hamilton's.. 

2362 

1880 

1838  = 
931  = 

4200) 
2811  s 

1389 

Bu. 
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Date. 

Wind. 

Atmos. 

Cowls  Tested. 

First 
Ten 
Min. 

Second 
Ten 

Minutes. 

Result 
Two 
Ten 
Min. 

c 
•a. 

In 
favour 

P.  F. 

P.  G, 

of 

1880. 
July    17 

E. 

Misty. 

f  Buchan's 

1  Hellyer's    .. 

Ft.  up. 

1207 
1076 

Ft.  up. 

534  = 
277  = 

1741) 
1353  1 

388 

Bu. 

u      23 

S.W. 

Light. 

f  Buchan's  .. .. 
(  Howorth's  . . 

2213 
2046 

i"54  = 
973  = 

4T67) 
3019) 

1148 

Bu. 

II      23 

11 

» 

f  Buchan's 

(  Lloyd's 

3458 
2154 

2297  = 
1746  = 

57551 
3900  j 

1S35 

Bu. 

•>      23 

» 

II 

(  Buchan's 

(Papier's   

3932 
3355 

3°33  = 
3133  = 

6488 ; 

497 

Ba 

»      23 

» 

" 

f  Buchan's  — 
1  Scott-Dunn's 

3425 
2652 

2S70  = 
1827  = 

6295  } 
4479/ 

i8i6 

Bu. 

.1      23 

»» 

II 

(  Buchan's  .... 
(  Vacuum 

2S42 
2493 

2S17  = 
1395  = 

5659  ' 
3808/ 

1771 

Bu. 

n      21 

>i 

!l 

1  Buchan's  .... 
(Weaver's..  .. 

2645 
2290 

1943  = 
1612  = 

4590  I 
3902) 

688 
556 

Bn. 

„      20 

N.W. 

t> 

(  Hellyer's    .. 
(Banner's 

1663 
1356 

1028  = 
779  = 

2691) 
2135) 

HeL 

»      17 

E. 

Misty. 

f  Hellyer's   . . 
(  Boyle's 

iin 
S32 

95  = 

2^5   = 

1206  ) 
1057) 

149 

Hel. 

..      17 

>i 

•i 

(Hellyer's    .. 
(  Hamilton's.  . 

2478 
2268 

1633  = 
1802  = 

4rxr) 
4070) 

41 

Hel. 

i>      17 

•1 

" 

(  Hellyer's    . . 
t  Howorth's  .. 

2212 

1994 

1476  = 

1346  = 

3688) 
3340  i" 

348 

Hel. 

1.      17 

>i 

II 

/Hellyer's    .. 
(  Lloyd's 

2290 
2039 

1499  = 
1490  = 

3789  I 
3529) 

260 

HeL 

1.      17 

" 

•' 

f  Hellyer's    . . 
(  Scott-Dunn's 

2023 
2086 

,    1 
IS49  =  1  3';72  I 
970  =  1  3056  s 

516 

HeL 

" 

" 

(  Hellyer's    .. 
(  Vacuum 

1937 
1772 

1189  = 
1004  = 

3126) 
2776/ 

3SO 

HeL 

352 
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Date. 

Wind. 

Atmos. 

Cowls  Tested. 

First 
Ten 
Min. 

Second 

Ten 
Minutes. 

Result 
Ten 
Min. 

0 
5 

In 

favour 

P.  F. 

P.   G. 

of 

1880. 
JuJy    29 

s.w. 

Rainy. 

f  Hellyer's    . . 
(,  Weaver's  . . . . 

Ft.  up, 

3169 
4241 

Ft.  up. 

3796  = 
2684  = 

6965) 
6925) 

40 

HeL 

n      23 

I> 

Light. 

(  Papier's    .... 
(  Banner's  .. .. 

4190 
3258 

3469  = 
2659  = 

7659) 
5917) 

1742 

Pa. 

..      23        » 

" 

/Papier's    .... 
\  Boyle's 

3184 
3025 

2687  = 
2548  = 

5871 1 
5573) 

508 

Pa. 

»      23 

» 

" 

/  Papier's    

(  Hamilton's.  . 

3548 
2446 

2340  = 

2022  = 

5888) 
4468/ 

1420 

Pa. 

:.      24 

w. 

Moist.     jPAPrER's 

(Hellyers   .. 

2032 
1S29 

1226  = 
1325  = 

3233  ). 
3154  J 

104 

Pa. 

»      24 

" 

" 

(Papier's    .... 
"(  Howorth's  . . 

2116 
1264 

606  = 

989  = 

2722) 
2253  )' 

469 

Pa. 

•>      24 

l> 

Rain 

falling. 

(Papier's    .... 
(  Lloyd's 

2137 
781 

551  = 
685  = 

2688) 
1466; 

1222 

Pa. 

f.      24 

" 

If 

(Papier's    .... 
(  Scott-Dunn's 

1892 
1322 

719  = 
774  = 

2611  \ 
2096) 

515 

Pa. 

„      24 

" 

Moist. 

(Papier's   .... 
(  Vacuu.m 

1514 

1S08 

1541  = 
362  = 

3053  I 
2170  J 

885 

Pa. 

•  •         24 

" 

" 

(Papier's    .... 
\  Weaver's.... 

2490 
2400 

1698  = 
1660  = 

4188  \ 
4060  / 

128 

Pa. 

„        20 

N.W. 

Light. 

(  Weaver's.... 
(  Banners 

3031 
2470 

2491  = 
1919  = 

5522) 
4389) 

"33 

lOI 

W. 

l>        21! 

S.W. 

i> 

J  Weaver's  .... 
(  Boyle's 

2152 

2035 

1209  = 
1427  = 

3361) 
3462; 

Bo. 

f>        21 

>f 

•• 

/Weaver's 

(  Ha.milton's.. 

2647 
2211 

1818  = 
1687  = 

4465) 
3898/ 

567 

w. 

1 

"    "1 

•• 

1 

" 

i 

/  Weaver's..  .. 
"(  Howorth's  .. 

2224 
»954 

1424  = 
1112  = 

3648) 

3o'j6  ; 

582 

w. 
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Date. 

Wind. 

Atmos. 

Cowls  Tested. 

First 
Ten 

Mm. 

Second 
Ten 

Minutes. 

Result 
Two 
Ten 
Min. 

0" 

c 

1= 

Q 

In 
favour 

P.  F. 

P.   G. 

of 

1880. 
July  21 

S.E. 

Light. 

(Weaver's.... 
\  Lloyd's 

Ft.  up. 

2406 
iSc3 

Ft.  up. 

1216  = 

1351  = 

3712) 
3234) 

478 

w. 

»     21 

" 

" 

(  Weaver's 

(  Scott-Dunn's 

2192 
2137 

1862  = 
1054  = 

4054  I 
3191) 

863 

W. 

»     21 

s.w. 

" 

(  Weaver's  .... 
\  Vacuum    

3018 
2196 

2142  = 

IS74  = 

S160) 
3770) 

1390 

W. 

Table  (No.  8).     Cowls  against  open  pipes,  Tested  as  in  Table  No.  3 
BUT  ten  minutes  INSTEAD  OF  07te  hojcr. 


Date. 

Wind. 

Atmos. 

Cowls  Tested. 

f-ir>t 
Ten 

Mm. 

Seccnd 
Ten 
Min. 

Result 
Two 
Ten 
Min. 

c 

u 

5 

In 

favour 

P.  F. 

P.  G. 

of 

i88o. 
July    20 

N.W. 

Light. 

(  Open  Pipe    .. 
'(  Banner's  .... 

Ft.  up. 

2425 
2794 

Ft.  up. 

2473  = 
1594  = 

4898) 
43S8J 

510 

0.  P. 

tf      19 

W. 

" 

f  Open  PiPK    .. 
"(  Boyle's 

2867 
2534 

3120  = 
3592  = 

5987) 
6i2b  f 

139 

Bo. 

It        23 

S.W. 

II 

f  Open  Pipe  '.. 
1  Blchan's 

3339 
34S1 

2425  = 
3124  = 

5764  I 
6605/ 

841 

Bu. 

N        27 

W. 

(  Open  Pipe   .. 
t  Ha.milton's.. 

1419 

1165 

2121  =■ 
1957  = 

3540) 
3122; 

41S 

0.  P. 

„        20 

N.W. 

•' 

j  Open  Pipe   .. 
(  Hellyer's    .. 

1277 
1768 

956  = 
743  = 

2233  )_ 
251 1  j" 

278 

HeL 

»       27 

W. 

>• 

f  Open  Pipe  .. 
t  Howorth's  . . 

2824 
2659 

2657  = 
3347  = 

54811 
6006) 

525 

How. 

»        27 

11 

i> 

/  Open  Pipe   . . 
"(  Lloyd's 

2353 
1000 

1777  = 
1I26  = 

4132  I 
2826) 

1306 

0.  P. 

II        24 

II 

Moist. 

(  Open  Pipe   .. 
"(  Papier's    .... 

2867 
2898 

2128  = 
2242  = 

4995) 
5140) 

145 

Pa. 

l>         27 

>i 

Light. 

j  Open  Pipe   .. 
(  Scott-Dunn's 

f  Open  Pipe   .. 
(  "Vacuum"  .. 

2262 
^575 

2237  = 

2&8    = 

4499  I 
4263; 

236 

O.P. 

l>         27 

" 

" 

2478 
1514 

2541  = 

2460  = 

5019  \ 
3974  j 

1045 

0.  P. 

•  >        21 

S.W. 

II 

(  Open  Pipe    .. 
'(  Weaver's  .... 

1769 
2377 

1545  = 
978  = 

3314  I 
3355  1 

41 

W. 

CHAPTER     XXIV. 

HAND-WORKERS. 

Victory  on  the  battle-field  depends,  no  doubt,  to  a  large 
extent  upon  the  general ;  but  in  vain  will  be  all  his  plans 
for  conquest  unless  he  can  depend  upon  his  soldiers.  To 
fight  battles  successfully  there  must  be  trained  soldiers, 
and  to  build  sanitary  houses  there  must  be  skilled  work- 
men. A  word  or  two  then,  before  closing  this  treatise,  to 
hand-workers — the  interpreters  into  bricks  and  mortar  of 
the  plans  and  ideas  of  the  head-workers. 

The  workman  is  on  the  spot,  and  can  see,  if  he  is  an 
intelligent  tradesman,  when  this  is  right  and  that  is  wrong. 
Upon  his  skill  and  industry  the  success  of  any  work  chiefly 
depends.  What  is  tuanted  is  for  every  man  to  take  an  ijiterest 
in  his  work,  and  to  throw  ivJiat  skill  and  energy  he  possesses 
into  it. 

No  man  should  rest  satisfied  with  himself  until  he  has 
thoroughly  mastered  his  trade.  Take  the  craft  of  plumber — 
how  few  understand  the  trade  thoroughly,  practically,  and 
theoretically  !  With  some  anythijig  is  "  near  enough  ;  "  but 
nothing  is  near  enough  unless  it  is  exactly  right.  It  takes  just 
the  same  time  to  make  a  disfigured  joint  as  a  symmetrical 
one  ;  just  as  long  to  fix  a  crooked  pipe  as  a  straight  one  ;  and 
it  takes  no  longer  to  put  the  trap  in  the  right  than  in  the 
wrong  place  ;  nor  is  any  time  saved  by  making  the  branch- 
connections  anywhere,  instead  of  exactly  in  the  right  position. 

The  costly  labour  of  indolent  men,  and  the  destructive 
labour  of  unskilled  workers,  cats  up,  or  wastes,  the  productive 
labour  of  the  industrious  and  skilled  tradesman.  And  to 
compensate  for  this  non-productive  labour  of  the  idlers  and 
the  incompetent,  inferior  materials  are  often  used,  and  tricks 
are  resorted  to  which  are  a  disgrace  to  all  concerned. 
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If  every  worker  earned  his  wages  before  holding  out  his 
hand  to  receive  them,  and  remembered  that  if  he  is  not 
building  his  own  house,  he  is  helping  to  build  a  house  for 
somebody,  and  that  this  somebody  will  want  the  same 
protection  and  comfort  from  it  that  he  would  himself,  were 
he  going  to  live  in  it— if  all  concerned  remembered  this, 
scampiug-work  would  be  killed  at  the  roots. 

The  public  are  not  free  from  blame  in  this  matter.  Com- 
petition is  good  and  healthy — it  keeps  the  rust  out  of  our 
activities  ;  but  c»wr-competition  is  injurious,  as  when  because 
one  man  offers  to  do  a  work  for  half-a-crown,  another  will  do 
it  for  a  florin.  But  when  the  public  find  a  man  ready  to  give 
a  guinea  in  exchange  for  a  sovereign,  they  may  be  sure  of 
one  thing,  that  though  it  has  the  guinea-stamp  it  will  not  have 
the  ^//zViT^,^-^^/^— something  will  be  out  of  square  about  it. 

Union  is  strength,  and  hence  men  combine  together  into 
union  societies.  Trades-unions  have,  no  doubt,  done  a  good 
work,  but  they  are  far  from  being  an  tinniixed  good,  and  the 
man  who  falls  back  upon  a  society  instead  of  depending  upon 
himself  levels  the  hills  which  he  should  manfully  climb. 
Trades-unions  are  terrible  levellers;  they  level  upwards 
sometimes  it  is  true,  but  they  level  downwards  like  ballast 
in  a  ship :  chain  eagles  to  turkeys,  skylarks  to  bats.  They 
unite  the  indolent  and  incompetent  to  the  industrious  and 
skilled,  and  then  strike  an  average  for  the  value.  And 
whether  a  man  is  worth  a  shilling  a  day  or  a  shilling  an 
hour,  he  must  be  paid  according  to  the  society's  rules,  so 
much  for  every  hour's  work,  whatever  the  worth  of  the 
workman.  And  yet  the  men  who  receive  alike  their  lod. 
per  hour,  or  whatever  the  rate  may  be,  differ  as  the  stars. 

The  best  trades-union  for  a  man  to  join  is  to  unite  his 
heart  to  his  work ;  such  a  man  will  not  want  any  help  from 
societies  ;  wherever  employed  he  will  not  be  long  in  passing 
from  the  outer  circle  of  "  casual "  hands  into  the  inner  circle 
of  "  regulars,"  where  he  will  be  respected  as  a  workman  and  a 
friend.  And  from  this  inner  circle  there  rises  a  spiral  stair- 
case, and  when  once  his  foot  is  upon  it,  he  will  find  that  it 
ever  leads  uj^wards. 
X  2 
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Builders  of  other  men's  houses,  but  not  builders  of  your 
own !  But  why  build  ye  houses  only  for  others  to  own  ? 
Why  are  ye  not  yourselves  your  own  landlords  ?  The 
fault  is  your  own.  The  advance  in  wages  in  the  last  i&w 
years,  if  you  care  to  use  it  rightly,  would  enable  every  skilled 
mechanic  to  purchase  a  house  for  himself,  through  any  of  the 
Building  Societies,  in  about  twelve  years.  Take  the  money 
spent  in  drink — these  constant "  little  drops  " — and  appropriate 
it  to  buying  your  own  house,  and  before  twelve  years  have 
passed  over  your  head  you  will  each  have  a  little  cottage 
of  your  own  for  your  old  age,  and  your  constitution  and 
you  yourself  will  in  every  way  be  the  better  for  your  so 
doing.  This  is  not  depriving  yourself  of  your  dinner- 
beer  or  supper-beer,  but  simply  abolishing  these  costly 
'  little  drops "  at  all  hours  of  the  day,  which  are  good 
.or  neither  body  nor  mind,  and  cost  on  an  average 
weekly  more  than  one  day's  wages.  Hence  the  majority 
of  artisans  work  one  day  a  week,  or  two  months  of  every 
year,  to  satisfy  a  habit  which  ought  never  to  have  been 
formed. 

Let  me  speak  specially  to  the  twice  six-score  journeymen 
plumbers  and  assistants  in  our  employ.  •  For  nearly  a  century 
and  a  half  men  skilled  in  all  kinds  of  lead-work  have  been 
going  in  and  out  of  the  "  old  plumbers'  shop,  near  the  Strand." 
But  never  in  any  period  of  its  history  have  the  men,  as  a 
body,  understood  so  thoroughly  the  principles  of  internal 
plumbing-work  as  at  the  present  time.  What  your  grand- 
fathers did  is  not  enough  for  you  ;  the  matter  is  "  ventilated  " 
more,  and  the  why  and  wherefore  of  things  sought  out.  The 
workmanship  and  thought  put  into  the  work  by  many  of 
you  is  marked  with  such  individuality  that  the  writer  has 
only  to  see  the  work  to  know  the  worker.  With  some  of  you 
the  tendency  is  to  rather  overdo  your  work,  i.e.,  to  waste  laboiir 
upon  it  after  it  has  already  been  well  done ;  this  is  so  much 
power  lost,  a  gilding  of  fine  gold. 

All  are  still  in  the  school-house  learning,  and  many  of 
you  have  a  great  deal  to  learn  ;  but  keep  on  learning  until 
you   have  thoroughly  mastered  the  trade,  and  by  your  skill 
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and  intelligence,  honesty  and  sobriety,  elevated,   not  yourself 
only,  but  the  craft  as  well. 

The  knowledge  of  sanitary  work  is  spreading  rapidly,  and 
if  you  would  keep  abreast  of  your  trade  you  must  educate 
your  eyes  as  well  as  your  hands  :  for  it  is  not  enough  in  this 
Ventilating  Age  that  you  become  skilled  hand-workers,  you 
must  become  intelligent  head-workers  as  well  :  i.e.,  you  must 
add  to  your  skill  in  joint-wiping,  and  trap  and  pipe  fixing, 
the  knowledge  of  sanitation  in  plumbing,  the  principle  of 
<:^/mection  and  <^z>connection,  how  to  let  fresh  air  into  pipes 
and  where  to  let  it  in,  and  how  to  keep  vitiated  air  away  from 
all  breathing-places y  whether  inside  or  outside  the  house — in 
short,  you  must  becomiC  sanitary  phcmbers. 

If  the  young  plumbers— respectable  sons  of  respectable 
plumbers — who  leave  us  from  time  to  time  to  settle  down  with 
their  fathers,  or  for  themselves,  in  other  parts  of  the  country, 
would  only  be  determined  to  master  the  theoretical  as  well  as 
the  practical  part  of  plumbing,  we  should  hear  very  little  about 
"  levelling  downwards  "  in  sanitary  plumbing,  but  there  would 
be  a  good  deal  of  work  done  in  "  levelling  upwards.''  And 
then,  purifying  our  houses  from  so  many  centres,  by  putting 
everything  in  a  sanitary  state,  we  should  soon  make  our 
Island  Home — "Home,  sweet  Home." 

You  plumbers  must  maintain  your  prestige,  for  you  are  a 
respectable  body  ;  for  do  you  not  belong  to  a  high  profession  .^ 
They  call  the  clergy  "  members  of  the  cloth.''  Well,  are 
you  not  members  of  the  "  cloth  "  too  }  True,  your  cloth  is 
not  broad  cloth,  for  it  is  hardly  big  enough  to  cover  your 
nakedness  ;  yet  still  you  are  members  of  the  cloth,  though  it 
be  only  the  solder-cloth.  See,  then,  that  you  never  disgrace 
your  cloth  by  bad  joint-wiping.  Let  every  joint  in  the  house 
be  perfect,  not  only  where  it  is  in  sight,  but  where  it  is  out  of 
sight — and  especially  in  such  places.  I  have  often  noticed  in 
the  old  lead  soil-pipes  sent  to  our  place  from  time  to  time 
joints  only  half-m2ide — i.e.,  the  joint  has  never  been  wiped 
at  all  on  the  back  part  of  the  pipe  ;  the  solder  has  simply  been 
"  splashed  "  on  and  rubbed  about  with  the  iron.  Now  such 
joints,  though  they  may  not  show  a  water-leak,  often  allow 
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soil-pipe-air  to  escape  through  them,  as  many  a  householder 
has  found  to  his  cost. 

Every  competent  plumber  with  us  has  his  mate — for, 
like  the  cuckoo,  he  must  have  some  one  to  attend  upon 
him — to  feed  him  with  solder,  etc. — and  there  is  a  wise 
economy  in  this — for  I  have  no  faith  in  unskilled  labour ; 
therefore  we  have  little  or  nothing  at  all  to  do  with  the  old- 
fashioned  plumber's  labourer.  The  "  mates "  are  assistant 
plumbers  with  us^  and  as  they  must  have  served  their 
apprenticeship,  or  had  several  years'  experience  before  they 
come  with  us,  and  as  they  come  to  us  from  all  parts  of  the 
kingdom,  our  House  is  becoming  a  University  for  men  to 
complete  their  education  in  plumbing.  And,  as  an  encourage- 
ment to  the  men  who  come  to  us  to  perfect  their  plumbing 
knowledge,  and  also  to  those  who  remain  with  us,  I  got  out  a 
Certificate  of  Merit,  which  I  introduced  at  the  annual  Bean- 
feast, held  at  the  Crown  Hotel,  Broxbourne,  on  Saturday, 
July  10,  1880. 

The  form*  on  which  the  Certificate  is  written  is  elaborately 
got  up,  and  nicely  illuminated  in  many  colours  and  gold ; 
and  though  the  plumber's  tools  are  not  in  the  hands  of  mates, 
they  are  well  illustrated  in  shields  held  up  by  little  figures  in 
the  margins. 

In  instituting  this  Certificate  I  said  : — 

*'  I  have  something  to  say  to  you  on  a  subject  of  great  interest  to  every 
plumber  in  this  Firm,  and  which  I  hope  will  form  a  landmark  in  his 
history. 

"  Medals  are  struck,  and  hung  upon  the  breast  of  the  brave  soldier  or 
sailor  who  by  one  grand  exploit  or  daring  deed  entitles  himself  to  the 
distinguished  notice  of  his  country. 

*  It  was  designed  for  me  by  Mr.  Isaac  Jones.  The  style  is  Italian  Renais- 
sance, with  arabesque  border,  the  shields  containing  tools  used  by  the  trade.  On 
the  corners  are  the  four  cardinal  virtues  as  they  would  exhibit  themselves  in  a 
^ood  workman  — Honesty  being  the  outcome  of  Justice  ;  Sobriety,  Temperance; 
I'erseverance,  Fortitude  ;  and  Industry,  Prudence.  The  four  figures  in  the  upper 
division  of  the  design  bear  shields  and  labels  with  the  Virtues ;  the  centre  figure 
bearing  a  label  with  a  motto  (taken  from  the  Author's  Address  to  Hand-workers, 
page  137  of  this  book)  intended  to  inculcate  them.  The  bottom  panel  bears  the 
inscription  ;  and  in  the  centre  of  the  bottom  border  is  the  'J'rade  Mark  of  the 
Firm — the  London  Apprentice.  The  whole  forms  a  testimonial  to  the  character 
and  ability  of  the  workman  whose  name  aj^pears  thereon,  and  is  expressive  of  the 
altogether  satisfactory  manner  in  which  he  lias  served  the  Firm  for  a  stated  period. 


"Wt^-eman  A3  a  s  5 ,  J'l  i^  i.- --ZitAA  loiid^ii 
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"  And  yet  it  is  a  beautiful  thing,  to  my  mind,  that  hundreds  of  men  are 
to  be  found,  among  all  classes,  who  if  they  do  not  do  one  great  deed,  do 
their  duty,  not  once  or  twice  only,  but  day  after  day,  week  after  week,  and 
year  after  year  ;  whether  noticed  or  unnoticed,  rewarded  or  unrewarded. 
They  do  it  because  they  have  a  high  and  noble  sense  of  what  is  right  and 
true.     We  rejoice  in  having  some  such  men  in  our  employ. 

"  It  is  customary,  as  many  of  you  know,  in  our  professional  institutions, 
in  our  seats  of  learning,  in  our  halls  of  science,  to  give  distinguishing 
marks  to  men  who  have  achieved  any  great  success,  and  it  occurred  to 
my  mind  some  time  ago  that  the  largest  and  most  ancient  House  of 
Plumbers  in  the  three  kingdoms  should  have  some  mark — some  token 
of  goodwill — to  bestow  upon  its  leading  men.  And  so  this  Certificate  of 
Merit,  which  I  now  hold  in  my  hand,  has  been  specially  prepared  for 
presentation,  from  time  to  time,  to  the  men  in  our  employ  who  comply 
with  its  requisitions.  The  standard  is  high,  for  I  want  you  all  to 
become,  what  many  of  you  are,  the  foremost  men  of  your  craft^first  in 
honesty,  first  in  sobriety,  first  in  industry,  and  first  in  skill  and  knowledge 
of  your  trade. 

"  This  certificate  can  only  be  possessed  by  those  who  have  worked  in 
the  Firm  for  ten  years,  and  as  I  want  it  to  be  a  guarantee  that  the  holders 
of  it  are  all  that  it  professes,  you  must  merit  it,  for  it  is  only  kissing,  you 
know,  that  goes  by  favour. 

"There  will  be  no  difficulty  in  settling  who  are  entitled  to  it,  as  far  as 
time  is  concerned  :  our  books  will  show  that ;  nor  will  there  be  any 
difficulty  as  far  as  skill  \s  concerned  :  your  work  will  speak  for  itself;  but 
there  will  be  some  difficulty  in  determining  the  fit  recipients  of  it  as  far 
as  sanitary  knowledge  is  concerned.  And  to  settle  this  question,  before 
you  can  hope  to  receive  this  certificate,  you  must  have  carried  out  a 
sanitary  plumbing  job  of  some  magnitude  on  the  principles  laid  down  in 
my  book. 

"  It  is  in  my  thoughts  at  present  to  have  block  plans  of  some  extensive 
buildings  made  for  the  men  who  are  entitled  to  receive  this  certificate  in 
all  the  other  points  except  the  sanitary  one,  and  to  require  them  to  lay 
down  a  system  of  drainage  upon  the  plans,  showing  how  they  would 
drain  the  buildings,  and,  at  the  same  time,  to  specify  in  their  own  language 
how  such  drainage  should  be  carried  out." 

After  presenting  at  this  meeting  the  first  certificate  to  our 
General  Foreman — one  of  the  best  sanitary  plumbers  in 
London — the  names  of  about  twenty  men  were  read  over, 
who,  according  to  the  Author's  judgment,  were  there  and  then 
entitled  to  receive  the  certificate — which  reads  as  follows : — 

"  This  is  to  certify  that  A. B.C.  is  in  our  employ,  where  he  has  worked 
over  ten  years  with  Honesty,  Sobriety,  Perseverance,  and  Industry,  and 
with  much  satisfaction  to  us  and  great  credit  to  himself.  He  is  a 
Skilled  Artisan  and  good  Sanitary  Plumber." 
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Table  Showing  Size  of  Service-pipe  and  V.\lve  to  give  a  good 
Flush  of  Water. 


Head-of-water,  i.e..  Height  of  Cistern 
(bottom;  above  w.c.  Apparatus. 

Size  of  Pipe  and  Valve  for 
JJushitig-rini  Closets. 

Size  of  Pipe  and  Valve 
iox/an  basins. 

4  feet  and  under  6  feet .     .     . 

7  feet         ,,          12  feet      .     . 

13  feet         ,,         18  feet      .     . 

Above  18  feet 

i|"  pipe  and  i|"  valve. 
I  J"  pipe  and  ditto, 
i"  pipe,  and  i^"  valve, 
i"  pipe,  and  i"  valve. 

1 4"  P^P^  ^"^^  valve. 
1"  pipe  and  I  "valve, 
f'pipe  and  J"  valve, 
f'pipe  and  f"  valve. 

Table    Showing  Weights   of   Lead    Pipes   of  various    Sizes    and 
Strengths,  for  use  according  to  Circu.mstances. 

All  lead  pipes  should  be  made  by  hydraulic  pressure,  and  great  care  should  be 
taken  to  have  the  pipe  of  even  substance  all  over. 


1 

Class  A.   '    Class  B. 

Class  C. 

Class  D.   1 

Soil-Pipe. — 3-in.,   3^^  in.,  4-in.,  and  l 
4^-in. — equal  in  substance   to  sheet  \ 
lead  per  superficial  foot     ....  J 
[Thickness  of  lead  .... 

lbs.      lbs. 

10  or  9      8  lbs. 

7  lbs. 

6  lbs. 

Ventilating  -Pipe.  —  2|-in.,"j 

3-in.,  35-in.,  4-in.,  if\  in.,  and  I 

5-in. — equal    in    substance   to  j 

sheet  lead  per  superficial  foot  .  J 

[Thickness  of  lead     . 

Ditto. — 2-in.  air-pipe,  weight  perl 
yard  Hit J 

Ditto. — I  J. in.  air-pipe,  weight  perl 
yard  tin J 


Class  A. 

Class  B. 

Class  C. 

Class  D. 

8  lbs. 

7  lbs. 

6  lbs. 

5  lbs. 

\ 

t 

h 

12  lbs. 

16  lbs. 

16  lbs. 

14  lbs. 

14  lbs. 

1 2  lbs. 

1 1  lbs. 

9  lbs. 

Class  A. 

Class  B. 

Class  C. 

Class  D. 

W 

aste-Pipe. — ColdwHiitx  wastes — 

j-in.  pipe, weight  (about)  peryd.lin. 
2^in. 

10  lb.  lead 
25  lbs. 
21  lbs. 

9  lb.  lead. 

23  lbs. 

19  lbs. 

8  lb.  lead. 
20  lbs. 
17  lbs. 

7  !b.  le.-id. 

iSlbs. 

ISlbs. 

2-in.  pipe,  weight  per  yard  lin. 
li-in-        )>         ..         ..         M 
i.i-in. 

24  lbs. 
18  lbs. 
14  lbs. 

21  lbs 

i6II)s. 
12  lbs. 

18  lbs. 
14  lbs. 
loi  lbs. 

16  lbs. 
12  lbs. 

TABLED. 
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Class  A. 

Class  B.    j    Class  C.       Class  D. 

Wast  e-Pite.— Zfi?/'  water  Wastes— 

3-in.pipe, weight  (about)  peryd.lin. 
2i-in. 

141b.  lead. 
35  lbs. 
29  lbs. 

10  lb.  lead. 
25  lbs. 
21  lbs. 

9  lb.  lead. 
23  lbs. 
19  lbs. 

81b.  lead. 
20  1  lis. 
17  lbs. 

2-in.  pipe,  weight  per  yard  lin. 

i^''^^"        >»         »»         >»         >i 
li-in ,         „ 

27  lbs. 

21  lbs. 
16  lbs. 

24  lbs. 

iSlbs. 
14  lbs. 

21  lbs. 

16  lbs. 
12  lbs. 

iSlbs. 

or  16  lbs. 

14  lbs. 

io|  lbs. 

Table  Showing  Weights  of  L 

EAD    S 

ERVICE 

Pipe 

PER  Yard. 

4  in.         1  in.    1     i  in. 

I J  in. 

lUn. 

ain. 

"Extra  strong"   lead  pipe — 
Water  Companies^  weights — 
as    per     Metropolis     Water 
Act,  1871 

6  lbs. 

9  lbs. 

12  lbs. 

16  lbs. 

21  lbs. 

28  lbs. 

"  Strong  "  service-pipe.     .     , 

# 
44  lbs. 

* 
7ilbs. 

* 

lollbs 

14  lbs. 

18  lbs.  24  lbs. 

"Service-pipe,"//^/^/  .     ,     . 

"Strong     w/^/^-pipe, "    same 
strength  as  "  light  "  service- 
Pipe 

* 

a^ibs. 

* 
51  lbs. 

Sjlbs. 

12  lbs. 

16  lbs. 

21  lbs. 

"Warning-pipe" — Pipes  "dis- 
charging with  an  open  end  " 
minimum  strength,    as  per 
Metropolis  Water  Act,  1871 . 

"  Waste-pipe  " 

3  lbs. 

5  lbs. 

7  lbs. 

* 
io| lbs 

12  lbs. 

iSlbs. 

Within  a  fraction  ot"  the  exact  weight. 

Table  showing  the  Outside  as  well  as  the  I.vs/de  Diameter 
OF  certain  Strength  Pipes. 


Inside  diameter . 
Outside     „ 
+Weight  per  yard 

fin. 

|-in. 

i-in. 

i^-in. 

i|-in. 

2-in. 

T 

5 

H, 

m 

i| 

2s\ 

2^- 

6  lbs. 

9  lbs. 

12  lbs. 

16  lbs. 

21  lbs. 

28  lbs. 

Pipes  from  ^"  to  l"  inclusive  are  made  in  Lengths  of  15  ft.,  or  in  Coils  of  60  ft. 
Pipes  from    i^"   to  2"  inclusive  are  made  in  Lengths  of  12  ft.,  or  in  Coils  of 
from  40  to  50  ft. 

Pipes  from  2|"  to  6"  inclusive  are  made  in  Lengths  of  10  ft.     [Some  manu- 
facturers make  these  pipes  in  12-feet  Lengths.'] 

_  Soil-pipes  and  waste-pipes  made  by  hydraulic  pressure,  above  2  in.  and  under 
6  in.,  made  in  any  weight  to  the  strength  of  sheet  lead,  from  6  lbs.  to  14  lbs.  per 
foot  superficial.  ^ 

t  Lead  Rising-main,  London  water  companies'  weights. 


502 


THE    PLUMBER   AND   SANITARY  HOUSES. 


Weights   of  Lead   Pipes   per   Lixeal  Yard,    as   required   by 
Various   Companies. 


e-in. 

i-in. 

s-in. 

fin. 

i-in. 

if  in. 

London,    according  to 

Metropolis      Water 

Act 

5  lbs. 

6  lbs. 

n  lbs. 

9  lbs. 

12  lbs. 

l6  lbs. 

Kent    

5 

7 

9 

12 

West  Surrey       

4 

5^ 

9 

14 

20 

Caterham 

5 

6 

8 

TO 

14 

Colne  Valley      

5 

7 

9 

II 

i6 

Sevenoaks    and    Ton- 

bridge     

5 

7 

9 

12 

15 

Taule  of  Weights   per  Yard    of  Patent    "  Lead-Encased  Bi.ock-Tin 

Pipe." 


i-in. 

i-in. 

i-in. 

I-in. 

i|-in. 

i^-in. 

2-in.    1 

«— 

•« 

t^ 

^ 

t*- 

^^ 

^  —    'J 

0 

0      . 

0  . 

0 

0 

0     . 

■_r       — 

-3 

_C    f^ 

•a 

J2    ^- 

•0 

—  — 

•a 

j:^   v: 

^    tr! 

r  ■•'■ 

4J 

Head  of  Water 
in  Feet. 

NI 

>< 

til  1; 

> 

5^« 

5> 

> 

S> 

J^ 

H> 

> 

t?5 

> 

z  Ajn. 

c. 

V  — 

a. 

0-- 

a. 

u  ■*" 

a 

~  •— 

r!, 

0. 

/- 

0    '-J    :_ 

MM 

Cf  ' 

M  y: 

^i?^ 

^ 

r,  5 

j^ 

r;   - 

^ 

E  c 

-= 

f^  ~ 

x 

ii! 

hJ 

Siu 

J 

.^O 

►-I 

>  -' 

h-l 

^^ 

>U 

hJ 

"^ 

< 

< 

< 

< 

< 

< 

For  50  and  under... 

21.7 

02 

32 

4^ 

26 

5h 

36 

7t 

27 

9 

22 

II 

17 

16 

12 

,,250        „ 

10S.5 

4 

28 

l\ 

37 

6 

33 

8 

25 

10 

19 

I2J- 

15 

iS| 

12 

,,500       „ 

217 

4* 

25 

6 

33 

7 

28 

9 

22 

12 

16 

14 

14 

21 

12 

Pipes  of  2f  in.  to  6-in.  dia.  can  be  made  to  order,  and  of  any  weight. 

Cast-iron  Pipe  for  Drains  or  Water-Main,  Coated  Inside  and  Out 
WITH   Dr.   Angus    Smith's  Solution.     Weight  per  Lineal  Yard. 
The  Socket  is  considered  in  this  Weight. 


Size. 

Heavy  pipe. 

Thickness  (about) 

♦Lighter  pipe. 

Thickness  (about) 

Weight  per  yard 

Weight  pf  r  yard 

(about). 

(about). 

cwt.   qrs.    lbs. 

cwt.  qrs    lbs. 

3-m. 

0     I     9 

|-in. 

0      I         7 

l\-\n. 

4-in. 

020 

gin. 

0      I      24 

l-m. 

5.in. 

0     2  19 

T'c-ni. 

0      2       14 

5|-in. 

6-in. 

039 

1'0-in. 

0    3      5 

I'n-in. 

7.1.1. 

I     0    0 

-i-i'i- 

0    3    24 

fin. 

•  Lighter  pipes  are  made  than  the  weights  given  here,  but  such  pipes  should  not  be  ustd  for 
drainage  inside  a  house. 


Table  Showing 

Thickness  of  Sheet  Lr 

ad  of 

Various  Strengths. 

Weight   per  ( 
ft.  super.  \ 

4lb.s. 

5  lbs. 

6  lbs. 

7  lbs. 

8  lbs. 

9  lbs. 

lolbs. 

1 1  lbs. 

12  lbs. 

1 5  lbs. 

Thickness    ... 

A 

li 

^\ 

^f 

i 

A 

h 

il 

^\ 

\ 

TABLES. 
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Table   Showing   Weight    per   Foot   Super   of   Sheet   Copper 
AND    Iron. 


Thickness   ... 

^ 

^s 

i 

YS 

i 

t\ 

1 

iV 

i 

Copper,         \ 
Weight...  \ 

lb.  oz. 

I  7i 

lbs.    oz. 
2    141 

lbs.   oz. 

5    13 

lbs.  oz. 

8    12 

lbs.  oz. 
II  10 

lbs.   oz. 

14    8 

lbs.     oz.  lbs.     oz. 

17    7    20    5 

lbs.    oz. 
23     4 

Iron,              ) 
Weight...  \ 

I    4 

2       8 

5     0 

7      8 

10    0    12    8 

15    0 

17    8 

20    0 

Table    Showing    Thickness 

of  Birmingham  Wire   Gauge, 

No I 

4 

7 

9 

II 

16 

22 

Thicknes>     

A 

i 

1 
1% 

1 

s 

I'u 

Ti\ 

Table   Showing   Specific  Gravity  of  Metals. 


Names. 

Weight,                     Number  of  Cubic  Inches 
Water  being  i,coo.                        in  a  Pound. 

Mercury 
Lead    . . . 
Bismuth 
Copper 
Brass    . . . 
Iron     ... 
Tin       ... 
Zinc 

13-560 
11.352 
9.823 
8.910 
8.396 
7.700 
7.291 
7.190 

2.038 

2-435 
2.814 
3-103 
3-293 
3-592 
3-790 
3-845 

Table  Showing  the  Lineal  Expansion  of  Metals  Produced  by 
Raising  their  Temper.-vtures  from  32°  to  212"  Fahrenheit. 


Zinc 

I  part  to  322 

Tin  (pure)          

351 

Tin  (impufe) 

500 

Copper 

"          581 

Brass 

584 

Bismuth 

719 

Iron 

812 

Table  Showing  Effects  of 

He.at 

3N  Different  Metals. 

Wrought  Iron                                 fuses 

2,910  Deg.   Fahrenheit. 

Cast  Iron                                       melts 

2,787     „ 

Copper                                              ,, 

1,990     „ 

Brass                                                    , 

1,870     „ 

Lead                                                  , 

612     „ 

Bismuth                                               , 

476     ,, 

Tin 

442     ,, 

Tin   I   and  Lead  4                           , 

460     ,, 

Tin  3  and  Lead  2                           , 

334     ,. 

Tin  and  Bismuth,   equal  parts      , 

283     „ 

Bismuth  5,  tin  3,   and  lead  2       , 

212     ,, 
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Rainfall,  Averages. 


Name. 

Time. 

Depth. 

Per  Sq.  Foot. 

Heavy 

24  hours 

I  in. 

I 

Heaviest 

24     „ 

i|  in. 

I 

In  England,  Mean  Annual  Rainfall, 

36  inches. 

Table  Showing  Velocity 

DF  Wind  and  Wind's  Impulse. 

Feet 
per  Second. 

Velocity. 

Impulse  on  a 

Names. 

Miles  per  hour. 

Feet 
per  Second. 

Square  Foot 
in  Pounds. 



I 

1-47 

10 

0-229 

Light  Airs 

\        2 

2-93 

20 

0-915 

3 

4-40 

30 

2-059 

Breeze         ... 

^ 

5-87 

40 

3-660 

\      5 

7-33 

50 

5-718 

Brisk  Gale 

\    10 

11-67 

60 

8-234 

(    15 

20 -oo 

70 

11-207 

Fresh  Gale 

i    20 
I    25 

26-67 

29-34 

80 
90 

14-638 
18-526 

Strong  Gale 

!  30 
1  35 

40-01 
51-34 

100 

no 

22-872 
27-675 

Hard  Gale 

\  40 
i  45 

58-68 
66-01 

120 
130 

32-926 
38-654 

Storm 

\  5° 

73-35 

140 

44830 

I  55 

88-02 

150 

51-462 

J  80 

ii7'36 

Hurricane 

1 100 

146-70 

On  the  Action  of  Waters  upon  Lead. 

This  extract  is  taken  from  my  book, "  Lectures  on  Sanitary 
Plumbing,"  where  it  was  printed,  by  permission,  from  Dr. 
Sedgwick  Saunders'  translation  of  M.  Belgrand's  essay,  "  On 
the  Action  of  Waters  upon  Lead  Pipes."  M.  Le  Blanc  had 
made  some  experiments,  and  M.  Belgrand  quotes  from  him 
as  follows,  viz. : — 

"  *  Chemists  have  long  known  with  what  facility  lead  becomes  oxidised 
when  immersed  in  distilled  water  in  contact  with  air.  Very  small  white 
shiny  crystals  of  the  hydrated  oxide  of  lead  are  very  rapidly  formed,  their 
quantity  augmenting  until  a  copious  sediment  at  the  bottom  of  the  vessel 
has  formed ;  the  same  obtains  with  pure  rain  water. 

"  *  On  the  contrary,  water  containing  a  given  quantity  of  salts,  princi- 
pally from  selenitic  wells,  does  not  attack  the  lead  under  the  same  con- 
ditions at  all. 
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"  '  Such  are  the  results  of  experiments  made  by  Professors  of  Chemistry 
during  the  last  forty  years  in  public  lectures,  and  M.  Dumas  never  omitted 
to  place  them  before  his  class  at  the  Sorbonne. 

"  '  Chemists  have  often  remarked  upon  the  harmlessness  of  lead  with 
regard  to  potable  waters,  circulating  in  pipes  of  this  metal,  because  of  the 
saline  matters  which  preserve  the  metal  from  oxidation. 

'"  No  doubt  it  would  be  difficult  to  give  an  explanation  of  these  facts, 
but  they  seem  of  the  same  kind  as  those  which  have  been  established 
with  regard  to  iron,  which  can  be  preserved  without  oxidation  in  distilled 
water,  even  when  aerated,  if  only  a  few  drops  of  an  alkali  be  added  to 
it,  whilst  it  is  oxidised  rapidly  in  pure  aerated  water.  But  it  is  curious  to 
observe  that  by  augmenting  to  a  certain  extent  the  proportion  of  alkali, 
oxidation  can  be  facilitated. 

" '  Which  salts  are  the  most  efficacious,  when  present  in  minute 
quantities,  in  preventing  oxidation  of  lead  in  contact  with  water  ?  Salts 
of  lime  alone  are  unquestionably  so,  even  in  the  smallest  proportions  ; 
in  the  absence  of  lime  other  salts  are  capable  of  protecting  lead,  in 
quantities  of  o"i  gramme  per  litre.  Nevertheless,  after  from  24  to  30 
hours  the  water  becomes  faintly  coloured  by  sulphuretted  hydrogen  ;  but 
this  oxidation  soon  ceases.  The  following  experiments  were  made  to 
ascertain  the  particular  influence  of  different  salts. 

" '  Solutions  were  made  with  sulphate  of  soda,  chloride  of  sodium, 
chloride  of  potassium,  sulphate  of  magnesia,  the  strength  of  each  solution 
being  o'l  gramme  per  litre.  The  lead  was  immersed  in  these  for  24 
hours,  when  the  water  became  coloured  by  sulphuretted  hydrogen,  but 
the  solvent  action  did  not  continue,  and  it  may  be  said  that  the  solutions 
in  question  are  without  notable  action  upon  lead,  for,  at  the  end  of  10 
days,  the  re-agent  did  not  produce  any  real  precipitate.' 

**  Upon  the  whole  there  is  absolutely  no  danger  of  poisoning  from 
the  use  of  water  flowing  through  leaden  pipes.* 

"Furthermore,  in  the  Journal  des  Savants  (October,  187 1, 
p.  488),  one  reads  : — 

"'  It  may  not  be  inopportune  to  draw  attention  to  a  fact  not  sufficiently 
known  to  the  public — namely,  that  rain  waters  alter  leaden  and  zinc 
vessels  more  than  waters  containing  salts  in  solution,  well  v/aters  for 
example.  The  result  of  this  is  that  these  latter  waters  may  remain  in  a 
leaden  vessel  without  attacking  it,  and  without  becoming  poisonous,  while 
rain  waters,  free  from  saline  matters,  dissolve  oxide  of  lead  and  thus 
become  poisonous.  This  observation,  quoted  from  Guyton  de  Morveau, 
is  perfectly  true.  I  have  verified  it  at  the  time  of  my  investigation  on  the 
waters  of  the  Bievre.'" 

*  M.  Belijrand. 
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Future  Success  of  Domestic  Sanitation. 

The  great  attention  paid  now  to  sanitary  plumbing,  and 
draining  work,  combined  with  the  superior  knowledge  now 
brought  to  bear  upon  the  subject — knowledge  which  has  been 
chiefly  gained  within  the  last  ten  or  fifteen  years — is  most 
promising  of  success  in  the  future ;  but  if  we  are  ever  to 
arrive  at  perfection  in  sanitary  science,  and  its  application  to 
our  houses,  we  must,  from  time  to  time,  examine  minutely 
the  works  done,  to  see  whether  they  have  been  successfully 
treated  in  every  particular,  and  whether,  after  some  years 
of  usage,  there  are  any  failures  ;  and  if  failures  are  found, 
we  must  examine  very  closely  into  their  cause,  with  a  view 
to  their  future  prevention.  We  shall  then  advance  in  the 
knowledge  of  these  subjects  by  the  aid  of  the  best  of  all 
teachers — experience,  and  may  hope  at  no  very  distant  date 
to  arrive  at  a  state  of  perfection  in  domestic  sanitation. 

Further  Expenditure  often  Necessary  to  Success. 

No  doubt  such  examinations  would,  in  many  cases,  call 
for  a  further  expenditure  of  money  for  improvements,  but 
instead  of  laying  this  as  a  charge  against  sanitarians  and 
plumbers,  and  being  angry  with  them  for  wanting  to  undo  at 
a  later  period  what  they  did  at  an  earlier  period,  when  their 
knowledge  of  the  subject  was  not  so  advanced,  the  public 
ought  to  look  with  favour  upon  such  men,  and  be  willing 
enough  to  bear  the  pecuniary  burden  of  such  improvements, 
remembering  that  pain  of  some  kind  is  the  inevitable  conse- 
quence of  all  true  progress. 
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Co-operation  of  the  Public  Needed. 

In  fact,  the  man  who  gives  his  best  thought  to  this  subject, 
and  who  is  ever  on  the  watch  for  failures  for  the  purpose  of 
inventing  further  improvements,  instead  of  deserving  censure, 
is  entitled  to  the  hearty  co-operation  of  the  public,  for  whose 
benefit  such  improvements  are  made  ;  and  the  pecuniary 
advantage  gained  in  carrying  out  such  improvements  is  trifling 
compared  with  the  great  advantage  of  possessing  wholesome 
houses  to  live  in. 

Errors  should  now  be  Avoided. 

That  errors  should  have  been  committed  a  few  years  ago, 
when  sanitary  science  was  advancing  by  "  leaps  and  bounds," 
is  hardly  to  be  wondered  at ;  but  now  that  the  subject  is  so 
much  better  understood,  and  that  good  appliances  are  at  hand 
for  making  the  plumbing  work  of  a  house  quite  sanitary,  it 
is  greatly  to  be  hoped  that  sufficient  interest  will  be  taken  in 
such  works  to  prevent  errors  of  any  moment  being  committed 
in  future. 

Many  systems  of  drainage,  which  would  otherwise  be 
fairly  good,  are  rendered  inefficient  by  oversight  in  some  of 
their  most  important  details. 

I  could  make  this  book  very  bulky  with  illustrations  of 
errors  which  one  has  come  across,  even  within  the  last  few 
months,  and  I  could  tell  the  most  doleful  tales  of  the  failures 
caused  thereby,  but  I  remember  that  "  silence  is  golden,"  and 
will,  therefore,  only  call  attention  to  a  few  of  the  mistakes 
which  have  recently  come  under  my  notice. 

(i)  Ventilating  pipes  arc  sometimes  so  positioned  that 
long  lengths  of  drain  are  left  unvcntilatcd,  t.c,  the  ventilating 
pipe  is  taken  from  about  the  middle  part  of  the  drain,  instead 
of  from  its  head,  and  however  long  the  branch  drains  may 
be,  no  attempt  is  made  to  ventilate  them. 

'  (2)  Ventilating  pipes  are  sometimes  so  connected  with  a  drain 
that  they  soon  cease  to  be  of  value,  for,  their  lower  ends  being 
on  a  level  and  continuous  with  the  drain-pipe,  paper  and  solid 
matters,  lying  in  or  travelling  slowly  through  the  drain  from 
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water-closets,  are  met  by  a  sudden  discharge  from  a  bath 
or  flushing  tank,  into  the  drain  from  a  branch  further  on, 
and  are  carried  back  into  the  mouth  of  the  ventilating  pipe, 
which  in  this  way  soon  gets  blocked.  The  error  of  such 
arrangements  was  clearly  pointed  out  in  an  earlier  edition 
— see  pp.  286,  287,  also  plates  IX.  and  X.,  showing  how  to 
keep  ventilating-pipes  clear  of  backwash. 

(3)  Plain  cast-iron  pipes  are  still  used  for  ventilating  drains 
without  any  receptacles  at  their  bottom  ends  for  catching  the 
rust  which  is  constantly  forming  in  their  interior,  and  falling 
to  the  bottom  of  the  pipe  ;  hence  it  does  not  take  many  years 
for  such  accumulation  to  choke  them  up,  and  render  them 
valueless.  Several  instances  of  such  stoppages  have  recently 
come  under  my  notice,  and  I  refer  the  reader  to  page  289, 
where  I  have  dilated  more  fully  on  this  matter,  and  where  an 
illustration  is  given  of  a  stoppage  in  a  ventilating  pipe  from 
fallen  rust. 

(4)  One  class  of  ventilating  pipes  is  often  connected  with 
another  class  to  the  detriment  of  the  whole  system.  I  have 
met  with  cases  where  the  ventilating  pipe  from  the  sewer  or 
cesspool  has  been  connected  with  the  ventilating  pipe  from 
the  drain,  and  even  with  a  soil-pipe.  The  drain,  or  soil-pipe, 
has  been  trapped  off  from  the  cesspool,  and  a  separate  venti- 
lating pipe  taken  from  each  and  carried  up  above  the  roof 
rightly  enough  ;  and  then,  to  show  their  belief  in  ventilation, 
these  pipes  have  actually  been  connected  together  at  their 
lower  ends,  thus  rendering  the  trap  (so  carefully  fixed  for 
shutting  out  the  sewer  gases)  valueless,  and  affording  an 
easy  passage  for  the  gases  to  pass  from  the  cesspool,  through 
the  "  connecting-pipe  "  into  the  soil-pipe. 

(5)  Automatic  flushing-tanks  are  also  fixed  of  much 
greater  capacity  than  necessary.  I  know  of  cases  where 
much  better  results  would  have  been  obtained  if  such 
tanks  had  been  about  one-third  or  one-fourth  the  size  of 
that  fixed,  and  having  a  more  frequent  discharge.  I  have 
come  across  flushing-tanks  discharging  300  gallons  at  a  time, 
where  a  tank  of  50  or  75  gallons  would  have  been  ample. 
When  a  large  body  of  water  is  discharged  into  a  drain  from 
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a  large  syphon,  the  drain  becomes  filled  with  water  for  some 
distance,  and,  unless  the  branches  stand  considerably  higher, 
there  is  a  great  risk  of  matters  (paper  and  solids),  travelling 
through  the  drain  at  the  time,  being  washed  up  into  them, 
the  evils  of  which  we  have  just  been  considering  ;  and  I  have 
seen  cases  where  excrementitious  matters  have  been  so  driven 
back  into  the  branch  drains,  that  they  have  actually  washed 
up  through  the  surface  traps,  and  on  to  the  ground. 

There  is  also  a  further  risk  of  syphonage  of  the  various 
traps  fixed  upon  the  drain  and  branch  drains,  an  evil  which 
is  often  overlooked  by  many.  In  testing  the  working  of 
these  flushing-tanks,  I  have  known  out-door  water-closet 
traps,  where  they  have  been  fixed  on  branch  drains,  without 
ventilation,  to  have  their  seals  broken  by  a  discharge  from 
a  flushing-tank  through  the  main  drain,  and  I  have  seen 
many  "  surface-traps  " — intercepting-traps — similarly  situated, 
with  their  seals  so  nearly  gone  that  a  little  further  loss  (which 
evaporation  at  certain  times  of  the  year  would  soon  accom- 
plish), would  make  them  of  little  or  no  value  for  preventing 
drain  air  from  passing  through  them.  In  one  case,  and  that 
too  with  only  a  50-gallon  flushing  tank,  the  water  from  a  large 
size  grease-intercepting  trap,  was  syphoned  out  of  it  below 
its  line  of  seal.  A  ventilation  pipe  fixed  on  the  outgo  of  such 
traps,  or  on  the  branch  drains,  would  of  course  prevent  such 
syphonage. 

(6)  Where  the  drain  is  of  a  very  long  length,  it  is  highly 
necessary  that  the  flush  of  water  should  be  greater  than 
that  allowed  in  towns  and  cities  by  water  companies.  Find- 
ing that  a  2-gallon  syphon  flushing  cistern  answers  fairly 
well  for  the  best  kinds  of  "hoiiper"  closets,  when  fixed  in 
London — i.e.,  where  the  main  drain  is  probably  only  a  short 
distance  from  the  closet,  and  where  only  a  short  length 
of  main  drain  suffices  to  convey  the  discharges  into  the 
sewer — inexperienced  people  frequently  use  these  "  fittings  " 
in  country  buildings  where  the  drains  may  be  of  very  great 
length.  In  such  cases,  especially  where  there  are  no  baths 
or  flushing-tanks,  it  is  not  surprising  that  the  drains  get 
stopped  up. 
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A  good  means  of  testing  the  capabilities  of  a  water-closet 
— which  I  have  often  adopted — is  to  put  three  or  four  pieces 
of  paper  readily  distinguished,  or  two  or  three  apples,  and 
see  how  far,  with  one  pull  of  the  closet-handle  or  flushing- 
cistern,  they  are  carried  through  the  drain.  It  will  be  found 
that  when  the  closets  are  fixed  upon  long  branches,  a  2 -gallon 
flush  of  water  will  be  insufficient — even  with  the  best  of 
closets — to  carry  the  paper,  etc.,  into  the  main  drain,  to  be 
taken  away  with  the  general  stream.  Before  determining  the 
apparatus  or  flushing  power  to  be  adopted,  the  position  of  the 
closet  should  be  considered  in  relation  to  the  drain,  and  it 
will  be  found  that  where  long  lengths  of  drainage  exist,  a 
flush  of  three  or  four  gallons  will  be  necessary  to  obtain  good 
results. 

Many  persons  may  deem  some  of  the  errors  that  we 
have  been  considering  of  minor  importance,  and  may  even 
go  so  far  as  to  call  them  trifles.  I  would  remind  them  that 
Michael  Angelo  once  said,  that  "  trifles  make  perfection,  and 
perfection  is  no  trifle." 

Slow  Progress  of  Sanitary  Knowledge. 

The  knowledge  of  sanitary  plumbing  and  draining  work 
is  so  limited  that  no  such  happy  results  as  we  have  been 
considering  can  be  expected  generally  for  some  time  to 
come — even  in  enlightened  London.  And  Hygeia  only 
knows  when  it  shall  spread  throughout  the  country,  into 
every  town  and  village  in  the  United  Kingdom,  so  that  a 
plumber,  wherever  he  is  found,  shall  possess  sufficient  skill 
and  knowledge  to  execute  his  work  with  efficiency,  on  the 
principles  laid  down  by  the  best  authorities. 

Encouraging  Signs. 

Many  plumbers,  however,  during  the  last  ten  or  fifteen  years, 

have  been  working  hard  towards  a  better  state  of  things,  and 

hundreds  of  men,  scattered   here   and   there    throughout  the 

land,  could  to-day  give    intelligent    reasons    for   their    work, 
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who,  a  few  years  back,  were  very  ignorant,  if  not  entirely  so. 
of  the  science  of  their  craft.  And  this  spread  of  knowledge 
is  greatly  assisted  by  the  workmen  engaged  by  sanitary 
firms  who  carry  out  their  works  properly,  leaving  for  other 
employment.  The  literature,  too,  emanating  from  all  quarters, 
is  very  helpful  to  the  progress  of  Sanitary  Science.  In  Paris, 
an  excellent  work  by  M.  Wazon,  entitled,  "  Principes  Tech- 
niques d'Assainissement  des  Villes  et  Habitations,"  has 
recently  been  published,  showing  that  there  is  a  growing 
desire  in  that  country  for  a  better  state  of  things. 

The  spirit  of  sanitary  knowledge  is  moving  about  in  ourcities 
and  towns,  and  even  in  our  villages,  and  our  younger  men,  with 
very  praiseworthy  efforts,  are  forming  themselves  into  classes 
for  reading  the  literature  and  studying  the  principles  of  their 
art.  At  the  Polytechnic  Institution  in  London  a  very  large 
number  of  young  men,  during  the  past  year  or  two,  have 
been  learning  not  only  the  theory  but  something  of  the  prac- 
tice of  their  trade,  under  the  able  instruction  of  my  foreman, 
Mr.  J.  W.  Clarke,  who  is  assisted  by  another  of  my  fore- 
men, Mr.  George  Taylor. 

I  have  received  many  letters  from  young  plumbers  in 
various  parts  of  Great  Britain,  who  are  desirous  of  obtaining 
the  fullest  knowledge  they  can,  asking  the  best  means  of 
studying  the  theoretical  side  of  their  craft,  and,  if  my  health 
had  permitted  it,  I  would  have  carried  out  my  original  in- 
tention of  following  my  course  of  lectures  at  the  Society  of 
Arts  by  delivering  lectures  throughout  the  country,  illustrat- 
ing them  by  suitable  examples,  exhibited  by  means  of  the 
dissolving  view  apparatus.  But  at  present  I  am  too  over- 
whelmed with  work  to  entertain  any  such  hope. 

I  may  also  mention  that  I  have  received  numerous  letters 
of  inquiry  from  members  of  the  trade  and  of  the  architectural 
and  engineering  professions  residing  in  the  United  States, 
South  America,  New  South  Wales,  France,  Italy,  and  Sicily, 
and  M.  Poupard  aine,  the  head  of  one  of  the  leading  plumb- 
ing houses  of  Paris,  takes  so  much  interest  in  the  progress  of 
sanitary  plumbing,  that  he  has  sent  his  son.  M.  Georges 
Poupard,  to  me  to  learn  our  English  methods  of  work,  and 
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the  latter  is  making  every  effort  to  acquire  a  thorough 
knowledge  of  both  theory  and  practice. 

As  the  wave  of  popular  interest  in  plumbing  is  passing 
over  the  land,  I  would  strongly  advise  the  younger  men  of 
the  trade  to  put  forth  their  best  efforts  to  acquire  a  full  and 
complete  knowledge  of  their  craft,  and  not  to  rest  satisfied 
with  themselves  until  they  can  not  only  give  a  reason  for 
every  process  of  their  work,  but  also  illustrate  it  with  pen  and 
pencil,  in  fact,  they  should  be  as  ready  with  the  pencil  as 
with  their  "  bossing-stick." 

It  would  astonish  many  a  plumber  to  find  what  a  saving 
of  time  is  effected,  and  how  much  more  accurate  his  work 
can  be  turned  out,  if  it  is  executed  in  accordance  with  lines 
correctly  set  out  in  geometrical  principles  on  the  bench  or 
floor,  than  if  done  in  the  old  rule  of  thumb  way,  z.)?.,by  taking 
his  work  to  the  site  and  "  offering "  it  up  in  position  from 
time  to  time  to  see  that  he  is  right. 

A  knowledge  of  metallurgy — such  portions  of  the  science 
as  are  applicable  to  the  trade — is  no  doubt  of  great  value,  but 
to  the  journeyman  plumber  I  consider  a  good  acquaintance 
with  geometry  is  of  more  importance.  So  many  science  schools 
and  classes,  however,  are  established  all  over  the  country,  and 
especially  in  London,  that  young  men  of  ambition  should 
take  the  opportunity  of  not  only  gaining  a  knowledge  of 
these  sciences,  but  they  should  also  make  themselves  ac- 
quainted with  the  principles  of  other  sciences  bearing  upon 
their  trade. 


Necessity  of  Plumbers  being  Properly  Qualified. 

If  plumbers — masters  and  journeymen — rightly  under- 
stood their  position,  if  they  were  alive  to  their  real  interests, 
they  would  lose  no  time  in  acquiring  the  knowledge  necessary 
to  properly  sanitate  a  house  ;  but  if  they  will  not  voluntarily 
do  so,  the  law  must  step  in  and  compel  them  ;  for  their  work- 
is  of  so  much  importance  to  the  general  health  of  the  nation 
that  the  matter  cannot  be  trifled  with  any  longer.  As  I  said 
in  1 88 1,  when  addressing  a  body  of  plumbers  in  the  rooms  of 
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the  Society  of  Arts,  "  Every  man  should  be  properly  licensed 
before  being  alloived  to  carry  o)i  the  practice  of  sanitary  plumb- 
ing;  and  before  lie  coicld  obtain  such  a  licence,  he  should  be 
made  to  pass  an  examination  in  the  science  and  art  of  plumbing 
before  duly  authorised  and  properly  qualified  examiners!' 

Registration  of  Plumbers. 

The  Worshipful  Company  of  Plumbers,  under  the  able 
direction  of  the  Master*  (Mr.  George  Shaw,  C.C),  did  a  good 
work  in  1884  in  calling  plumbers  together  from  all  parts  of 
the  country  to  consider  the  state  of  the  trade  and  its  duty  to 
the  public,  and  after  strenuous  efforts  during  the  past  two 
years  to  establish  a  system  of  registration  of  plumbers,  the 
scheme  has  so  far  advanced,  that  it  may  now  be  considered 
un  fait  accompli,  and  many  hundreds  of  plumbers,  from  all 
parts  of  the  country,  have  been  placed  upon  the  register. 

In  considering  the  applications,  I  think  too  much  im- 
portance has  been  attached  to  apprenticeship,  though  at  this 
early  stage  perhaps  it  could  hardly  be  otherwise.  The  scheme 
has  become  so  popular  that  it  ought  not  to  be  difficult  at  an 
early  date  for  the  Registration  Committee  to  fix  a  time  after 
which  no  candidate  should  be  put  upon  the  register  until  he 
had  undergone  a  searching  examination  ;  for  there  are  hun- 
dreds of  men  who  have  not  only  served  an  apprenticeship,  but 
who  have  also  worked  many  years  as  journeymen,  and  have 
subsequently  become  masters,  and  yet  have  comparatively  but 
little  knowledge  of  the  science  of  their  trade,  i.e.,  they  know 
but  little  of  sanitary  plumbing ;  while  on  the  other  hand — 
without  touching  upon  the  difference  of  the  aptitude  of  men 
— from  better  opportunities,  from  taking  greater  interest  in 
their  work,  from  study,  from  clo.ser  observation,  there  are 
scores  of  men  who,  though  they  have  never  served  an  appren- 
ticeship, or  worked  more  than  a  (c\w  years  with  their  hands, 
possess  a  good  knowledge  of  sanitary  plumbing. 

If  I  were  going  to  build  a  house  for  my  own  occupation,  I 

*  Since  writing  this,  Mr.  Alderman  Stuart  Knill  has  succeeded  Mr.  George 
Sliaw  as  Master. 
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should  prefer  the  plumbing  work  to  be  done  by  the  man  who 
was  more  skilled  in  the  science  than  in  the  art  of  his  craft — 
that  is  to  say,  I  should  prefer  a  poor  joint-wiper  to  a  clever 
one,  providing  that  the  former  knew  what  the  latter  did  not, 
viz.,  how  to  select  and  arrange  the  traps,  pipes,  and  fittings  so 
that  they  would  be  "  self-cleansing  "  ;  what  kind  of  traps  to 
select  and  how  to  ventilate  them  so  that  they  would  not  lose 
their  water-seals,  how  to  ventilate  the  waste-pipes,  soil-pipes, 
and  drains,  so  that  the  air  within  them  should  be  constantly 
changed — knew,  in  short,  how  to  execute  his  work  on  sanitary 
principles. 

Grades  of  Efficiency. 

And  to  further  increase  the  value  of  this  registration  of 
plumbers,  and  to  afford  the  public  a  proper  means  for  dis- 
tinguishing between  the  men  who  can  only  do  the  work  and 
the  men  who  can  not  only  do  it  but  direct  it  also,  it  would  be 
a  good  plan,  as  I  have  said  elsewhere,  to  institute  grades  of 
efficiency,  so  that  whilst  many  would  become  entitled  to 
the  use  of  the  letters  "  R.  P."  (registered  plumber)  at  the 
end  of  their  names,  others  still  more  advanced  in  know- 
ledge might  be  allowed  to  use  the  letters  "  R.  S.  P/'  (regis- 
tered sanitary  plumber),  and  this,  whilst  acting  as  a  powerful 
stimulus  to  the  younger  men,  would  also  be  an  additional 
means  of  raising  the  social  position  of  the  craft.  In  any  case, 
all  who  wish  to  see  the  trade  take  its  proper  stand,  and 
plumbers  generally  taking  a  higher  and  nobler  view  of  their 
duty,  must  heartily  wish  this  great  undertaking  success. 

Responsibility  for  the  W^ork  Done. 

The  registration  of  plumbers  will  no  doubt  be  taking  a 
great  step  towards  a  better  state  of  things,  but  it  will  not 
alone  suffice  to  ensure  good  and  efficient  plumbing  and  drain- 
ing w^ork  in  all  cases.  In  addition  to  being  duly  qualified, 
the  men  executing  such  works  must  be  made  absolutely 
responsible  for  the  work  they  do.  Where  two  parties  are 
concerned — one  to  plan  and  direct,  and  the  other  to  execute — 
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then  he  who  plans  and  directs  must  be  held  responsible  for 
the  efficient  working  of  his  scheme ;  and  he  who  executes  the 
work,  for  the  soundness  and  excellency  of  his  workmanship. 
And  to  prevent  any  such  divided  responsibility  from  becoming 
a  sort  of  two-stooled  security,  the  man  who  selects  the  ap- 
pliances and  determines  the  kind,  strength,  and  quality  of  the 
materials  to  be  used,  should  be  held  responsible  for  their 
working,  and  for  their  suitableness  and  durability  ;  for  it 
would  be  manifestly  unfair  to  require  the  man  who  executed 
the  work,  who  simply  carried  out  the  other's  instructions,  to 
guarantee  the  efficient  working  of  appliances  and  materials 
in  the  selection  of  which  he  had  no  control. 


Flimsiness  of  Plumbers'  Fittings. 

Such  flimsy  articles  are  now  manufactured  that,  after  being 
a  short  time  in  use,  they  cost  a  little  annuity  in  keeping  them 
in  repair,  and  it  is  vain  to  attempt  a  comparison  of  prices 
without  at  the  same  time  comparing  the  articles,  I  will  give 
but  one  example,  namely,  an  article  now  largely  used  in  con- 
nection with  plumbing  work,  called  a  water-waste  preventer. 
This  "  fitting "  is  inflicted  upon  the  public  by  water  com- 
panies, who  look  more  after  their  dividends  than  after  the 
needs  of  water-closets.  A  manufacturer  of  plumbers'  fittings 
told  me  the  other  day  that  he  now  made  a  "  two-gallon 
water  waste-preventer  for  5s.  6d.  and  made  a  larger  percent- 
age of  profit  out  of  it  than  out  of  those  he  sold  at  two 
guineas  each."  When  I  asked  about  the  durability  of  such 
articles,  the  reply  I  received  was,  "Well,  just  long  enough  for 
the  builder  to  get  his  money." 

Unwise  Economy  Disastrous. 

Any  unwise  economy  in  connection  with  plumbing  and 
draining  works  will  surely  sooner  or  later  lead  to  disaster.  I 
have  known  many  cases  where  after  only  a  few  years'  working 
the  whole  of  the  plumbing  of  a  house  has  had  to  be  taken 
out.      The    owners  of  such  houses   wanted   more  than   their 
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money's  worth,  and  so  invited  trickery  ;  and  the  men  who 
executed  the  work  being  too  cunningly  clever  to  lose  by  it, 
scamped  it.  And  so  it  often  is  with  draining  work.  Instead 
of  seeing  how  to  make  such  works  perfect  and  lasting,  Qxcry- 
thing  is  watched  to  see  what  can  be  saved,  i.e.,  scamped.  An 
instance  of  such  scamping  and  its  results  occurred  about  a 
year  ago.  A  lady,  finding  some  one  willing  to  put  the  drains 
of  her  house  in  a  sanitary  state  at  about  two-thirds  the  price 
asked  elsewhere,  thought  she  was  doing  a  clever  thing  in 
giving  him  the  work,  but  before  he  had  finished  she  found  out 
her  mistake  and  deplored  her  error;  for  so  shamefully  was  the 
work  executed  that  she  had  not  been  in  the  house  six  months 
before  she  was  seized  with  typhoid  fever  and  died. 

Necessity  of  Honesty. 

Possessing  the  required  knowledge  and  ability,  the  great 
thing  wanted  in  sanitary  work  is  honesty.  And  the  men — 
head-workers  and  hand-workers,  masters  and  journeymen — 
who  have  a  proper  conception  of  their  duty,  will  at  all  times 
consider  themselves  responsible  for  their  work,  and  will  need 
no  Acts  of  Parliament,  no  outside  pressure,  will  in  fact  need 
nothing  more  than  the  knowledge  of  what  is  right  to  do  their 
work  honestl}'  and  well. 

Owners  should  be  Liable  for  the  Plumbing  and 
Drainage. 

With  leasehold  properties,  especially  very  short  leaseholds, 
it  is  often  very  difficult — with  a  proper  respect  for  the 
occupier's  purse — to  know  how  to  treat  defective  plumbing 
and  drainage  works,  and  it  generally  happens  that  the  only 
successful  way  of  treating  such  works  is  to  clear  the  whole 
away.  The  landlord  having  let  the  property  for  a  year  or 
two,  or  for  a  term  of  years  on  a  repairing  lease,  generally 
refuses  to  bear  any  portion  of  the  expense  of  making  the 
house  healthy.  The  tenant  naturally  does  not  care  to  spend 
Ids    money  upon    a    property    not    his    own,    and   where    he 
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will  not  get  the  full  benefit.  His  lease  has,  perhaps,  only  a 
year  or  two  longer  to  run,  when  he  is  told  by  his  doctor  that 
the  bad  state  of  the  drainage  is  the  cause  of  the  illness  in  his 
house.  He  does  not  want  to  give  up  possession  and  sacrifice 
his  right  of  tenancy,  but,  on  the  other  hand,  he  does  not  want 
to  incur  an  expenditure  which  may  be  equal  to  doubling  his 
rent,  and  so  he  requests  the  sanitarian  to  modify  his  scheme. 
Now  to  tamper  with  drainage  is  a  very  dangerous  thing,  and 
rather  than  do  this  the  sanitarian,  if  a  wise  man,  will  let  it 
alone.  He  should  insist  upon  all  such  works  being  properly 
done,  and  in  default,  he  should  withhold  his  certificate,  and 
throw  the  responsibility  upon  the  owner — tenant  or  land- 
lord— who  interfered  with  his  scheme ;  for  a  "  tinkered  ^' 
drainage  is  sure,  sooner  or  later,  to  prove  unsatisfactory  to  all 
parties  concerned. 

As  a  house  is  enhanced  in  value  by  making  its  plumbing 
and  drainage  perfect,  the  cost  of  such  work  should  be  borne 
by  the  owner  ;  for  the  larger  benefit,  after  all,  accrues  to  him, 
and  he  has  the  power,  by  increasing  the  rent,  of  recouping 
himself  for  any  expenditure  he  may  have  made.  And  when 
the  owner  of  a  house  refuses  to  make  his  house  healthy,  the 
law  should  step  in  and  compel  him,  so  that  his  tenant  may 
live  in  it  without  risk  to  himself  or  his  family. 

DRAINS. 
Drains  Inside  a  House. 

It  is  not  necessary  to  enlarge  upon  what  has  already  been 
said  in  the  body  of  the  book  in  reference  to  drains  inside  a 
house,  but  when  of  necessity  they  must  be  laid  within  the 
external  walls,  it  is  well  to  emphasise  the  importance  of 
keeping  them  above  the  floor  as  much  as  possible,  where  they 
can  be  readily  seen  ;  i.e.,  many  a  drain  is  now  laid  /;/  tJie 
ground,  where,  if  a  little  more  judgment  had  been  used, 
it  w'ould  have  been  found  quite  practicable  to  have  carried 
it  above  the  floor. 

I  am  constantly  coming  across  long  lengths  of  drainage 
running  under  the  floors  of  houses  where,  with  a  little  care 
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and  thought,  the  drain  if  of  iron  could  either  have  been  sus- 
pended from  the  arched  ceihngs  of  the  basements,  or  carried 
along  the  face  of  the  walls  to  the  area. 

Of  course  where  water-closets,  sinks,  &c.,  are  situated  on 
the  lozvest  floors,  it  may  be  necessary  to  place  the  drains  under 
the  floor,  though  not  to  the  extent  often  done,  especially  if 
closets  having  their  traps  above  the  floor  are  adopted.  For 
modes  of  laying  drains  under  floors  see  p.  279. 

Iron  Drains. 

In  iron  drains  freedom  for  expansion  should  be  provided, 
and  where  large  bodies  of  hot  water,  as  from  baths,  &c.,  are 
likely  to  pass  through  the  pipes,  an  expansion-joint  should  be 
fixed  in  them,  here  and  there,  as  necessity  may  require. 

Stoneware  Drains, 

Ordinary  drain-pipes,  though  still  largely  used  under 
houses,  cannot  be  depended  upon,  however  well  laid,  for  the 
smallest  depression  will  break  their  joints,  and  the  pipes  are 
not  free  from  "  pinholes,"  fire  cracks,  and  other  small  flaws  ; 
in  fact,  the  best  known  makers  will  not  guarantee  these  pipes 
to  be  absolutely  water-tight,  unless  each  one  is  not  only 
selected  but  tested  under  water  pressure — a  costly  process, 
seldom  undertaken.  The  fact  that  stoneware  pipes  leak  seems 
little  known,  although  when  stoneware  pipe-drains  are  tested, 
they  are  generally  found  to  be  unsound.  If  anybody  doubts 
this  let  him  test  a  dozen  pipes  separately,  which  he  can 
readily  do  by  stopping  up  one  end  with  the  now  well-known 
drain-pipe  stopper,  and  filling  the  pipe  with  water.  He  will 
then  find  that  the  pipe  will  leak  without  any  pressure  ex- 
cepting that  of  the  head  of  water  in  it. 

"Water-closets  without  Enclosures. 

The  open,  or  pedestal,  closet  is  so  much  more  wholesome 
than  the  enclosed,  or  boxed-in  closet,  that  it  ought  not  to  be 
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necessary  to  say  a  word  further,  after  what  was  said  in  an 
earlier  edition  of  this  work  (pp.  169-174),  to  encourage  the 
use  of  the  former  in  preference  to  that  of  the  latter  ;  but  the 
adoption  of  the  pedestal  closet,  though  now  made  in  some 
form  or  other  by  most  closet  manufacturers,  is  so  slow  that  it 
is  quite  clear  its  advantages  are  indifferentl}'  understood. 

If  the  reason  for  this  unwillingness  to  use  the  "  open  " 
closet  had  been  its  cost  in  such  hard  times  as  these  are  sup- 
posed to  be,  one  would  have  been  silent  ;  but  as  a  matter  of 
fact,  in  the  erection  of  new  closets,  the  cost  would  be  about 
the  same,  whether  an  open  or  a  closed-in  closet  were  fixed  ; 
for  the  saving  of  the  mahogany  enclosure  would  be  equivalent 
to  the  extra  cost  of  the  closet,  and  the  making  good  of  the 
side  walls.  If  cost,  then,  is  not  the  reason  why  this 
closet  of  "  sweetness  and  light "  (to  degrade  noble  words)  is 
not  adopted,  what  is  it  but  the  difificulty  of  civilising  the 
human  race.  The  privy  is  still  "  the  thing  "  with  thousands, 
and  many  people  who  like  something  "  sweeter  "  are  not  over- 
anxious to  have  such  places  perfectly  sweet,  and  so  closets 
which  have  a  "  touch "  of  the  privy  about  them  are  still  in 
vogue. 

With  the  open  closet  the  eye  would  see  at  a  glance  all  its 
surroundings,  and  would  be  a  daily  corrective  against  the 
accumulation  of  filth ;  but  with  the  boxed-in,  or  enclosed 
closet,  a  space  of  about  8  or  10  cubic  feet,  or  a  superficial  area 
of  from  25  to  30  feet  (apart  from  the  exterior  parts  of  the 
closet  itself)  would  be  always  screened  from  sight,  where 
matters  of  an  offensive  nature  might  go  on  accumulating 
for  years. 

The  contents  of  chamber  utensils  are  emptied  into  the 
closet,  or  the  closet  is  used  by  men  as  a  urinal  in  an  im- 
proper way,  and  the  splashings  upon  the  seat,  in  either  case, 
flow  round  the  seat-hole,  to  the  underside  of  the  seat,  and  also 
run  down  on  the  inner  side  of  the  "riser,"  where  they  arc  left 
to  dry  up,  or  to  be  absorbed  by  the  wood  ;  for  it  is  seldom, 
if  ever,  that  the  inner  surfaces  of  the  seat,  floor,  and  enclosure 
are  polished  or  painted  to  prevent  absorption.  The  slops  and 
mishaps  also  flow  over  the  top  of  the  closet-basin,  and  lodge 
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and  dry  up  upon  its  rim,  sides,  and  fittings — giving  to  what 
otherwise  would  be  a  sanitary  closet  that  unpleasant  odour 
which  is  the  peculiar  characteristic  of  that  archfiend  of  one's 
olfactory  nerves,  the  pan-closet. 

Then,  with  enclosed  water-closets,  there  is  the  further  risk 
of  having  defective  walls  under  the  seat,  places  where  the 
effluvia  can  pass  from  persons  using  the  closet  into  other 
apartments — into  bed-rooms  or  rooms  adjoining  the  closet,  as 
explained  in  Chap.  XL,  pp.  169-174. 

The  Pedestal  "  Optimus  "  Valve-Closet. 

In  an  earlier  edition  (pp.  172,  184)  an  improved  form  of 
water-closet  enclosure  (which  I  called  the  "  Sanitas  ")  is  shown 


Fig.  263. — Front  View  of  the  "  Optimus  C  "  or  "  Pedestal 
Valve-Closet." 


for  keeping  the  closet  quite  clear  of  the  side  walls.  This 
enclosure  is  much  liked,  not  only  in  London  but  also  in  Paris, 
but  being  made  of  fine  white-ware  the  difficulty  of  producing 
it  makes  it  expensive.  I  have,  therefore^  designed  and  patented 
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a  much  cheaper  arrangement  for  treating  the  "  Optimus " 
valve-closet  as  a  pedestal  closet,  without  sacrificing  any  of 
the  more  important  advantages  gained  by  the  use  of  the 
"  Sanitas  "  enclosure. 

This  closet,  named  the  "  Optimus  C,"  to  distinguish  it 
from  its  other  forms,  is  illustrated  in  Figs.  263-266.  The 
valve-box,  G,  Fig.  263,  and  the  basin,  A,  are  both  made  of  fine 
white-ware  of  sufficient  strength  to  support  any  person  using 
the  closet  without  woodwork  of  any  kind, — except  for  greater 
comfort  it  is  better  to  have  a  wood  seat  for  sitting  upon,  as 
shown  at  D,  Figs.  265  and  266.  This  seat,  being  hinged,  is 
readily  turned  up  for  emptying  anything  into  the  closet ;  and 
its  underside  can  easily  be  cleansed  as  occasion  requires, 
the  value  of  which  needs  not  a  word  of  enforcement.  A 
narrow  top  with  a  slightly  raised  margin  is  formed  round  the 
top  of  the  basin,  with  corners  at  the  back,  as  shown  in 
the  illustration.  Fig.  263,  to  receive  any  little  splashings,  and 
to  conduct  the  same  into  the  basin.  And  to  prevent  drops  of 
water  or  splashings,  which  may  fall  accidentally  upon  the  top 
when  anything  is  emptied  into  the  closet,  from  running  down 
on  the  outer  sides  of  the  basin  and  fouling  it  and  its  fittings,  a 
groove,  or  water-check,  is  formed  on  the  underside  of  the  pro- 
jecting brim,  to  cause  such  splashings  to  fall  at  once  upon  the 
floor,  where  they  may  be  seen  and  cleaned  up. 

Closet-screen. 

To  improve  the  appearance  of  the  "  Optimus  "  pedestal 
closet,  and  to  hide  its  working  parts,  an  apron  or  screen,  made 
in  fine  white-ware,  Fig.  264,  can  be  placed  against  the  closet, 
as  shown  in  situ  in  the  view  given  of  a  water-closet  room, 
Fig.  265,  at  A.  Of  course  this  screen  can  be  made  of  mahogany, 
but  as  it  is  cheaper  of  white-ware  and  more  wholesome,  being 
of  a  non-absorbent  material,  this  should  be  used.  It  looks 
clean  and  nice  in  plain  white  ware,  but  it  can  be  coloured,  or 
lined  out  in  gold,  to  suit  fancy.  The  sides,  when  so  desired, 
can  be  made  good  in  polished  mahogany  'or  other  wood),  but 
the  closet  is  better  left  open  at  the  sides,  for  then  the  c\'c  can 
readily  see  that  all  its  parts  are  kept  perfectly  clean. 
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Overflow  Arrangement. 

Possessing  in  itself  a  good  provision  against  an  overflow  * 
as  shown  at  D,  Fig.  263,  it  is  not  necessary  to  fix  a  lead  safe 
or  tray,  under  the  closet,  when  fixed  on  a  tiled  or  marble 
floor,  as  represented  in  Figs.  265  and  266.  But  when  such  a 
closet  is  supplied  with  water  from  a  large  cistern,  or  when 
there  is  great  pressure  upon  its  supply-valve,  it  is  a  wise  pre- 
caution to  fix  an  outlet,  or  overflow-pipe,  from  the  floor,  to 
discharge  in  the  open   air,  outside  the   external  wall,  with   a 


Fig.  264. — View  of  the  "Closet-screen," 
made  of  fine  Wfiite-ware, 


grating  over  its  mouth  (as  shown  at  K,  Fig.  265,  and  on  plan, 
Fig.  268,  at  O,  P)  to  prevent  damage  to  the  ceiling  under  it,  in 
case  of  a  break-down  of  its  supply-valve,  &c.  This  overflow- 
pipe  from  the  floor,  o,  P,  Fig.  268,  would  then  answer  a  double 
purpose  ;  for  whilst  it  would  ever  be  ready  to  conduct  any 
overflow  of  water  out  of  the  closet  room,  it  would  always 
be  bringing  fresh  air  into  it,  at  any  rate  just  enough  to  keep 
the  air  in  the  apartment  constantly  changed. 


*  To  prevent  the  overflow-arm  becoming  a  source  of  danger,  as  is  the  case  in 
many  valve-closets,  it  is  trapped  and  "disconnected"  from  the  outlet  of  the 
closet,  by  being  made  to  discharge  into  the  vent-arm  from  the  valve-box,  as  shown 
in  section  D,  R,  K,  Fig.  145,  p.  183  ;  and  as  the  flushing-rim  is  continued  round 
it  at  the  top,  it  is  well  washed  out  with  water  every  time  the  closet  is  used. 
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Supply  of  Water  to  the  Closet. 

This  closet  can  be  supplied  with  water  in  the  usual  way. 
Where  there  are  no  water  companies  to  interfere,  the  ordinary 


Fig.  265. — View  of  the  "  Optimus  "  Pedestal  Closet  fixed  on  .1 
Tiled  Floor,  isolated  from  the  side  walls. 

supply-valve — attached  to  the  apparatus — can  be  used,  and  a 
branch-service  taken  from  the  nearest  general  closet  service. 
Or  a  service-pipe  can  be  brought  down  in  a  chase,  from  a 
closet  cistern  fixed  in  the  cistern  room  and  cased  over,  as 
shown  in  Fig.  265,  at  H,  with  branches  from  it  to  serve  the 
closets  on  the  several  floors. 

Where  the  supply  of  water  is  restricted,  and  the  Water 
Company  insists  upon  watcr-wastc-prcvcntcrs  being  used,  the 
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closet  can  be  supplied  as  shown  in  Fig.  150,  p.  188  ;  or,  where 
allowed,  waste-preventing  supply-valves  can  be  attached  to 
the  apparatus  at  the  back,  and  kept  out  of  sight,  as  in 
Fig.  265. 


Fig.  266. — View  of  the  "  Optimus"  Pedestal  Closet,  with  a 
small  cistern  over  it. 


In  Fig.  266  a  small  wood  cistern,  B,  lined  with  lead,  and 
holding  two  or  three  flushes  of  water,  is  shown,  and  but  for 
the  appearance  of  any  such  projection,  there  are  no  better 
means  of  supplying  such  closets  with  water  ;  for  whilst  it 
separates  the  closet  from  the  drinking  supply,  it  ensures  a 
good  flush  of  water  to  the  closet  directly  the  handle  is  pulled, 
and  it  only  gives  the  supply-valve  a  pressure  which  it  will 
stand  for  years  without  getting  out  of  repair. 
z 


Fig.  267.— Section,  Showing  a  Tier  of  Pedestal  "  Optimus  "  Closets  in  situ. 

•  The  end  of  this  vent-pipe,  v  v  B,  must  be  left  open  to  the  atmosphere,  and 
where  necessary  cross  wire-bars  should  be  fixed  upon  it  to  keep  birds  from 
building  in  it.     See  K,  Fig.  145,  p.  183. 
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Pedestal  "  Optimus  "  Closets  in  Tiers. 

In  Fig.  267,  two  pedestal  "  Optimus  "  closets  are  shown  in 
section,  to  illustrate  the  mode  of  fixing  a  tier  of  such  closets  ; 
and  in  Fig.  268  a  plan  of  one  of  the  closets  is  given. 


o.p 


Fig.  26S. — Plan  of  one  of  ihe  Closets  shown  in  Fig.  267. 

REFERENCE5    TO    FiGS.    267    AXD   26S. 

A. — Closet  screen,  as  Fig.  264. 
o  c. — "  Optimus  "  valve-closet,  as  Fig.  263. 
O  P. — Overflow-pipe  from  floor,  2  in.  lead  pipe, 
s  P. — Sfin.  soil-pipe.     {See  ^^.  143 — 167.) 
T  V. — 2in.  lead  pipe,  trap  ventilation. 
*  V  V  B. — 2in.   vent-pipe  from    ''  valve-box,"   with   its   outer   end 
open  to  the  atmosphere. 

The  soil-pipe  (which  should  be  of  lead,  equal  in  sub- 
stance to  sheet  lead,  weighing  81bs.  to  the  superficial  foot) 
is  shown  broken  off  at  A,  just  above  the  highest  closet 
apparatus,  but  in  practice  it  should,  of  course,  be  continued 
up,  full  size,^  for  ventilation,  and  terminated   well   above  all 

*  In  very  lofty  houses  where  the  air-pipe — to  stand  well  above  all  windows — 
would  be  of  great  length,  in  order  more  readily  to  supply  the  demand  for  air 
created  by  discharges  through  the  main  soil  or  waste-pipe,  the  bore  of  the  air-pipe 
should  be  one-fourth  or  one- third  larger  than  the  latter,  or  the  water-seals  of  the 
traps  are  likely  to  be  disturbed,  notwithstanding  the  ventilation  of  the  traps. 
Z   2 
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windows, — as  shown  in  Plates  IX.  and  X.  pp.  140  and  142. 
The  soil  and  trap  ventilation  pipes  are  broken  in  the  middle 
to  show  that  closets  on  intervening  floors  could  be  connected 
with  them. 

The  soil-pipe  K  is  also  shown  broken  off  just  below  the 
lowest  closet  upon  the  stack.  It  can  be  continued  to  the 
drain  in  many  ways  to  meet  varying  circumstances.     Where 


Fig.  269. — Intercepting  Trap  to  Soil-pipe,  with  "  Foot-Ventilation." 

there  are  no  windows  or  doors  near  its  foot,  it  can  be  made 
to  discharge  with  an  open  end  into  a  "  disconnecting  "  trap,  as 
Figs.  64,  65,  or  66,  pp.  74  and  ^6.  But  where  such  a  pipe  di.s- 
charges  close  to  a  window,  or  doorway  of  the  house,  the  trap 
should  be  sealed  down,  as  shown  at  F,  Fig.  269.  and  fresh  air 
brought  into  it  by  means  of  a  "  foot  ventilation "  pipe,  as 
shown  at  T,  T,  D,  and  a  mica-valve,  V,  fixed  over  its  mouth  ; 
or  if  remote  from  windows  or  doors  (say  15  or  20  feet  away), 
a  simple  grating,  as  shown  at  R,  is  all  that  is  necessary. 
Sometimes  such  a  pipe  can  be  taken  from  the  face  of  a 
terrace  wall  as  shown  in   Fig.   270,  at   s.     I   have  had    such 
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pipes  often  so  treated  during  tiie  last  eight  or  ten  years,  with 
most  satisfactory  results.  With  a  good  supply  of  water 
"self-cleansing"  traps,  such  as  the  small-size  "  Anti-D  " — and 
good  arrangements,  as  shown  in  Fig.  267,  there  is  no  risk 
whatever  in  using  the  more  open  trap,  Fig.  64,  (p.  74),  and 
shown  also  on  Plates  IX.  and  X.     In  fact,  hundreds  of  stacks 


Fig.  270.— Intercepting  Trap  to  Soil-pipe,  with  "  Foot-Ventilation." 


of  soil-pipes  have  been  so  "  disconnected  "  in  the  last  few 
years,  and  are  now  working  most  satisfactorily. 

There  is  no  reason  why  one  "  disconnecting  "  trap  should 
not  be  made  to  receive  tivo  soil-pipes — where  circumstances 
call  for  it,  as  shown  in  Fig.  271.  The  "hopper,"  or  receiving 
head,  F,  of  the  trap,  can  be  turned  round  on  the  trap  B,  to 
any  point  to  receive  the  two  drains  A,  A',  and  the  outgo,  C, 
can  also  be  turned  round  to  any  point  to  suit  the  drain  D. 

Where  the  top  of  the  trap  would  not  reach  the  surface, 
a  piece   of    6-in.   stoneware    drain-pipe    can    be    fitted    and 
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connected  into  its  socket-head,  as  shown  in  dotted  hnes,  and 
the  grating  removed  from  E  and  fixed  at  H. 

H 


Fig.  271. — Intercepting  Trap  for  "Disconnecting"  two  Stacks  of  Soil-pipes. 

Isolating  Soil-pipes  from  the  Drain. 

It  is  often  most  difficult,  especially  in  town  houses,  to  iso- 
late soil-pipes  in  such  a  complete  way  as  we  have  just  been 
considering,  but  with  closets  so  well  trapped,  and  with  each 
closet-trap  ventilated,  to  prevent  any  loss  of  its  seal  from 
syphonage,  as  shown  in  section  Fig.  267,  at  T  V,  there  is  no 
danger  of  drain-air  getting  into  the  house,  although  such  pipes 
may  be  made  to  act  as  up-casts,  i.e.,  drain  ventilation-pipes — 
especially  if  each  of  several  stacks  upon  a  drain  is  so  treated, 
and  the  drain  itself  is  "  disconnected."  But  of  course  the 
ventilation  is  not  so  perfect  as  when  eacJi  stack  is  provided 
with  its  own  inlet  and  outlet  ventilation,  and  the  drain  is 
ventilated  independently. 

The  Pedestal  "  Artisan  "  or  ••  Hygienic  "  Closet. 

This  closet  is  also  now  made  for  use  without  any  enclosure 
as  illustrated  in  Fig.  272,  and  is  much  liked.     It  is  made  all 
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in  one  piece,  in  fine  white  ware,  and  is  of  sufficient  strength 
for  supporting  the  heaviest  person,  and  it  does  not  require 
any  brackets  for  the  wood  seat  to  rest  upon.  As  shown  in 
Fig.  273,  its  exterior  is  kept  as  plain  and  smooth  as  possible 


Fig.  272.  —View  of  the  "  Pedestal  "  or  "  Hygienic  "  Closet, 
with  a  Syphon  Flushing-cistern  over  it. 


that  there  might  be  no  place  about  it  for  filth  to  collect  in 
or  upon  and  also  that  it  may  easily  be  wiped  with  a  cloth 
and  kept  clean.  To  enrich  its  appearance  it  can  be  marbled, 
or  coloured  over,  on  the  outside,  leaving  its  interior  white, 
or  the  latter  can  be  made  to  correspond  with  the  exterior, 
or  the-  closet  can  be  cream-coloured  all  over. 

To  prevent  splashings,  etc.,  from  falling  down  at  the  back. 
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when  the  wood  seat,  S,  is  turned  back  for  emptying  slops  into 
the   closet,  corners  are  formed  to  the  top,   as   shown  at  R, 


\ 


Fig.  273. — Side  and  Partial  View  of  the  Pedestal  "  Hygienic  " 
Closet,  for  Connection  with  a  Drain-pipe. 

Fig.  274.     And    this  arrangement  can  be  applied  to  any  of 
the  three  closets,  Figs.  273-276 


Fig.  274. — Pedestal  "  Hygienic  "  Closet,  with  Flanged  Outgo, 
for  Connection  with  Lead  Pipe,  and  with  Corners  to  the  Top  at  the  Back. 

This  closet  is  made  with  tJure  different  outlets,  for  easy 
connection  to  a  soil-pipe,  or  drain-pipe,  in  the  most  convenient 
way  to  suit  varying  circumstances.     Fig.  273  shows  the  closet 
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with  its  outgo,  L,  connected  directly  to  a  drain-pipe  by  means 
of  a  joint  made  with  Portland  cement,  and  on  a  level  with 
the  floor,  where  it  can  be  examined  at  any  time  to  see  that 
it  is  sound.  Fig.  274  shows  the  closet  with  a  flanged  outgo 
for  connection  with  a  lead  (or  iron)  soil-pipe  passing  through 
the  wall  in  an  oblique  direction,  as  shown  in  Fig.  277,  to  the 
stack-pipe  outside. 


Fig.  275. — Pedestal  "Hygienic"  Closet,  with 
Flanged  Outgo,  and  Flanged  Vent-Arm. 


Fig.  275  shows  another  view  of  this  closet  with  a  flanged 
outgo  for  connection  with  a  lead  soil-pipe  (m)  which  may 
be  carried  to  the  right  or  left  hand,  or  may  go  out  through 
the  wall  direct,  as  shown  at  D,  Fig.  272,  or  may  go  down 
vertically  through  the  floor.  A  vent-arm  with  a  flange  upon 
its  end  is  formed  on  the  outgo  of  the  trap  of  this  closet,  as 
shown  at  L,  for  connection  with  the  lead  trap-ventilation  pipe, 
but  no  vent-arm  is  formed  on  the  closet,  Fig.  274,  as  the 
pipe  can  be  taken  right  off  the  lead  soil-pipe,  and  the  con- 
nection with  it  better  made,  i.e.,  by  a  wiped  soldered  joint, 
as  shown  at  E,  also  at  T  V,  Fig.  277. 
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Fig.  276  shows  the  closet  fixed  in  an  angle  of  the  W.  C. 
apartment,  with  a  syphon  flushing-cistern,  c,  fixed  over  it. 
To  prevent  anything  getting  into  the  jointings  of  the  wood 
floor,  the  floor  is  shown  covered  with  a  piece  of  lead  (h),  but 
that  is  not  so  cleanly  as  a  tiled  or  marble  floor. 


Fig.  276. — View  of  Closet  Fixed  in  an  Angle  of  the  Room. 


For  Hospitals,  Mr.  Thomas  Jennings'  {builder^  Lambeth) 
prepared  "  paraffined  flooring "  would  be  better  than  lead. 
The  preparation  of  this  "  Paraffine  Dressing  renders  wood 
impervious  and  non-absorbent.  It  is  hot-ironed  in  a  melted 
state  into  the  pores  and  tissues  of  the  wood  ;  the  surface  is 
then  dressed  with   an  improved   solution  to  render  it  hard. 
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Fig.  277.— Section  of  a  Tier  of  Pedestal  "  Hygienic  "  Closets  with  Trap- 
Ventilation  and  Soil-pipe. 
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and,  finally,  polished  with  a  weighted  brush."  Mr.  Jennings, 
in  his  circular,  states  that  "  it  is  neither  greasy  nor  inflam- 
mable, and  is  unaffected  by  fluids  and  acids." 

To  show  how  a  stack  of  these  pedestal  ''  hygienic  "  closets 
(Fig.  274)  should  be  fixed,  two  closets  fixed  one  over  the  other 
are  shown  in  section.  Fig.  277.  The  soil-pipe  should  be  con- 
tinued up  full  size  for  efficient  ventilation,  as  explained  on  page 
393,  and  it  should  be  "  disconnected  "  from  the  drain  in  the 
way  explained  on  pp.  394-396.  As  the  house  with  this  kind  of 
closet  is  protected  only  by  the  water-seal  of  its  trap  from  the  air 
in  the  soil-pipe,  it  is  most  important  to  see  that  the  soil-pipe  is 
properly  "  disconnected ''  from  the  drain.  With  the  pedestal 
"  Optimus  "  closet  the  house  is  not  so  dependent  upon  the 
seal  of  its  closet-trap,  for  in  addition  to  the  trap  under  the 
closet  there  is  the  basin-valve,  and,  moreover,  with  such  an 
arrangement,  as  shown  in  Fig.  267,  there  would  be  no  risk  of 
the  trap  losing  its  seal  from  evaporation,  as  under  certain 
conditions  would  probably  be  the  case  with  the  "Hopper" 
class  of  closets. 

Connections  of  Pipes  with  Earthenware  Closets. 

In  connecting  lead  pipes  to  earthenware  closet-traps,  too 
much  care  cannot  be  taken  to  see  that  such  joints  are  soundly 
and   durably  made.      The  difficulty  of  doing  this  is  not  so 


I 
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Fig.  277A. — Section  of  Jointing  of  Earthenware  to  Lead. 

great  where  a  \>xo\)Q.x  Jlaiige  is  formed  on  the  outlet  of  the 
closet,  and  in  such  a  position  where  it  would  be  accessible 
above  the  floor,  but  with  spigot  ends  it  is  hardly  possible,  as 
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explained  elsewhere  in  this  work,  to  make  durable  and  reliable 
connections.  A  brass  or  galvanized  cast-iron  collar,  D,  Fig. 
277A,  should  be  passed  over  the  end  of  the  pipe,  and  the  pipe 
tafted  back  to  form  a  flange,  c,  to  exactly  face  the  flange  of 
the  earthenware.  A,  with  which  it  is  to  be  connected.  Then 
a  thick  washer,  B,  made  of  properly  prepared  printers'  blanket- 
felt — after  being  well  soaked  in  boiling  Russian  tallow — or 
one  of  indiarubber  *  should  be  placed  between  the  lead  and 
earthenware,  and  the  whole  screwed  up  together  by  means  of 
clips,  E,  made  of  brass  or  galvanized  cast-iron  and  gun  metal 
square-headed  screw-bolts,  F. 

Closets  Free  of  the  Floor  as  v^^ell  as  of  the  Walls. 

In  order  to  afford  means   for  washing  the   whole  of  the 
floor  of  a  W.C.  apartment,  7inder)ieatJi  the   closet   as  well   as 


Fig.  278. — View  of  a  "  Vortex  "  Closet,  fixed  on  a  Bracket. 

around  it,  and  also  to  prevent  any  disturbance  of  its  jointing 
with  the  soil-pipe  by  vibration,  i.e.,  a  jarring  of  the  floor  I  have 

When  indiarubber  is  employed,  nothing  of  an  oily  nature  (such  as  paint,  putty, 
white  lead,  red  lead,  and  the  like)  must  be  used  in  connection  with  it,  as  it  soon 
causes  it  to  perish.  This  applies  to  indiarubber  flanges,  rings,  cones,  etc., 
wherever  such  may  be  used  for  making  air-tight  or  water-tight  connections. 
When  indiarubber  is  kept  from  the  atmosphere  it  is  very  durable,  and  it  is 
nourished  in  water. 
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designed  and  patented  an  arrangement  for  fixing  closets  on 
Brackets,  and  keeping  them  quite  free  of  the  floor,  and  my 
"  Vortex  "  closet  is  now  adapted  for  use  in  this  way,  as  shown 
by  the  illustrations,  Figs.  278 — 280. 


Fig.    279.  —  Bracket  "Vortex"   Closet,    with   a    "Flat-back"    Syphon    Cistern 

over  it. 

The  closet  is  secured  to  a  strong  galvanised  cast-iron 
bracket,  which  is  let  into  the  wall,  as  shown  at  F,  Fig.  278, 
and  B,  Fig.  280,  and  is  so  constructed  that  when  fixed  a  space 
of  about  3^  inches  is  left  between  the  bracket  and  the  floor, 
for  the  hand  to  pass  under  the  closet  when  washing  the 
floor.  The  value  of  being  able  to  wash  over  the  zv/iole  of  the 
floor  of  a  water-closet  apartment,  especially  in  hospitals  and 
such  like  places,  needs  no  words  of  mine  to  set  forth. 
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As  shown  at  T,  in  Figs.  27S  and  279,  corners  are  formed 
to  the  top  of  the  closet  at  the  back,  to  prevent  open  spaces 
where  matters  might  fall  down  when  emptying  slops,  etc.,  into 
the  closet.  The  closet  is  most  compact,  and  being  made  all 
in  one  piece  of  ware,  looks  very  neat,  resembling  a  vase 
rather  than  a  water-closet.  The  closet  can  be  coloured  to 
suit  tastes,  but  is  better  finished  white,  or  cream  colour  if 
a  warmer  appearance  is  desired. 

A  strong  flange  is  formed  on  the  outlet  of  the  trap,  as 
shown  in  Fig.  278,  for  jointing  to  the  lead  soil-pipe  at  the 
back  of  the  closet,  where  the  connection  can  always  be  seen 
(to  see  that  it  is  sound),  and  where  it  can  readily  be  got  at,  as 
shown  in  Fig.  280  at  F.  The  advantage  of  the  flange-joint- 
ing was  explained  on  page  396.  A  good  connection  can  also 
be  made  with  its  trap  ventilation-pipe  (v  P,  Fig.  279,  and 
TV,  Fig.  280)  by  means  of  a  brass  coupling  union,  one.  end  of 
which  can  be  well  and  soundly  secured  to  the  earthenware 
socket,'^  and  fastened  by  a  fly-nut,  K,  Fig.  279,  and  the  other 
end  soldered  to  the  lead  pipe  by  a  wiped  soldered  joint,  as  at 
V  P,  or  a  copper-bit  joint  can  be  made,  as  shown  in  the  wood- 
cut, Fig.  278. 

Supply  of  Water  to  the  "  Vortex  "  Closet. 

As  explained  elsewhere  (pp.  203 — 209)  this  closet  will  not 
work  properly  with  the  supply  of  water  restricted  to  two 
gallons,  and  where  a  flnsJi  of  at  least  three  gallons  cannot  be 
had  this  closet  should  not  be  fixed.  One  of  these  Bracket 
"  Vortex "  closets,  supplied  by  an  "  Angle "  syphon  cistern, 
giving  three  gallons  at  a  flush,  has  been  in  use  in  our  factory 
for  many  months,  and  is  giving  great  satisfaction.  But  a 
"  Flat-back  "  syphon  cistern,  as  shown  at  C,  Figs.  279  and  280, 
answers  quite  as  well.  The  closet  also  works  remarkably 
well  with  a  valve-and-regulator  apparatus,  or  with  a  large 
supply-valve  without  the  "  bellows  "  regulator.  This  supply- 
valve  can  be  secured  to  a  bracket  and  fixed  to  the  wall  under 

*  Instead  of  a  socket,  a  flange  is  now  fo  med  in  the  earthenware  for  cheaper 
connection  with  a  lead  pipe. 
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Referenxes  to  the  Illustration,  Fig.  280. 

B. — Gal.  cast-iron  bracket,  let  into 
wall,  and  supporting  the  closet. 

B  V. — Bracket  "vortex"  closets,  as 
Fig.  278 — side  view  and  section. 

B  S  P. — 3^-in.  branch  soil-pipe. 

C. — Three-gallon  syphon  flushing  cis- 
tern. 

F. — Jointing  of  closet  with  soil-pipe — 
flange  joint,  as  explained  on  p.  396. 

M.— Marble  slab  under  closet,  and 
tiled  floor. 

O  P.  — Overflow-pipe  from  floor  (with 
silvered  grating   over  its  mouth), 


K 


'T' 


HI 


discharging  into  the  open  air,  and  acting  also 
as  fresh  air  induct  into  the  closet  apartment. 

S. —  i^-in.  lead  service-pipe  from  flushing-cistern. 
The  lower  closet  is  supposed  to  be  supplied  by 
means  of  a  valve-and-regulator,  or  waste-pre- 
venting valve,  fixed  on  a  bracket  under  the  seat. 

S  P.  —  3i-in.  lead  soil-pipe  8  lbs.  to  the  sup.  foot. 

W  P. — Warning  pipe  or  overflow  from  the  flush- 
ing cistern,  discharging  into  the  open  air.  This 
pipe,  when  so  preferred,  may  be  made  to  dis- 
charge over  the  overflow-pipe  to  the  floor,  o  r. 


Fig.  280.— a  Tier  of  Bracket  "Vortex"  Closets,  and  their  Pipes. 
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the  closet  scat,  and  the  apparatus,  like  the  closet,  can  be  kept 
clear  of  the  floor.  The  lower  closet  in  Fig  280  is  meant  to  be 
served  in  this  way,  but  the  upper  closet  is  supplied  from  a 
"  Flat-back "  syphon  flushing  cistern,  discharging  three 
gallons  of  water  by  one  pull  of  the  handle,  P.  This  closet- 
pull  seems  hardly  in  keeping  with  the  closet  and  its  sur- 
roundings, but  it  is  a  very  effective  way  of  supplying  the 
closet  with  water.  The  handle  can  be  made  of  ebony,  and 
the  chain  can  be  electro-plated.  A  neater  arrangement  is 
shown  in  the  wood- cut,  Fig.  276,  at  D,  p.  394,  i.e.,  a  "  bell-pull  " 
handle  is  fixed  on  the  face  of  the  wall,  and  the  connection 
between  it  and  the  valve-lever  is  made  good  with  copper- 
wire,  encased  in  zinc  and  let  into  the  wall  for  neatness. 

The  "  Bracket  Vortex  "  Closet  Fixed  in  Tiers. 

In  Fig.  280  two  "  Bracket  Vortex  "  closets,  B  V,  fixed  one 
over  the  other,  are  shown  iji  situ,  and  a  sectiofi  is  given  of  the 
soil-pipe,  S  P,  and  trap  ventilation-pipe,  T  V.  The  pipes  are 
broken  in  the  middle  to  show  that  closets  on  intervening 
floors  can  be  connected  with  them.  The  trap  ventilation- 
pipe,  when  several  closets  are  on  the  stack,  should  not  be  less 
than  of  2-in.  bore,  but  3i-in.  bore  is  quite  large  enough  for 
the  soil-pipe  for  two  closets,  as  shown  here,  see  pp.  144 — 149. 

As  explained  to  the  other  closets,  pp.  387  and  396,  the  soil- 
pipe  from  A  should  be  continued  up  full  (or  of  larger)  size 
for  ventilation,  and  terminated  well  above  all  windows.  And 
from  the  point  K  it  should  be  continued  down  to  discharge 
into  the  drain  in  one  of  the  modes  referred  to  on  pp.  388 — 
390,  and  illustrated  in  Figs.  269  and  270,  always  remem- 
bering that,  where  circumstances  will  allow,  the  more  open 
"  disconnection,"  Fig.  64,  p.  74,  is  the  one  to  be  preferred  ; 
see  explanations,  p.  390. 

Urinals. 

Notwithstanding    all    that  was    said  in  the    body  of   the 

book  (Chap.  XVIII.,  pp.  261-266),  it  may  be  worth  while  to 

add  something  here,  for  a  urinal  is  certainly  a  place  where 

great    results    often    hang   on   little   things  ;    little    drops    of 

A   A 
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urine  left  to  lie   where   they  fall  to   become    a  nuisance,    a 
menace  to  one's   health  and   an    offence    to  one's    olfactory 


nerves. 


Fig.  281.  — Urinal,  with  its  Floor  of  St.  Ann's  Marble. 


Urinal  Floors. 

The  floor  of  a  urinal  should  be  non-absorbent,  for  it   is 

impossible   to    prevent  droppings  of  urine  falling  now  and 

then  upon  the  floor,  and  yet  one  often  comes  across  a  wooden 

floor  ;  and    I   have  seen  such  floors  completely  sodden  with 
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urine,  and  most  offensive.  Nor  is  a  tiled  floor  for  a  public 
urinal  all  that  can  be  desired  ;  for,  though  it  is  much  better 
than  a  wood  floor,  the  urine  is  liable  after  a  time  to  soak 
through  the  joints  to  the  under  side  of  the  small  tiles  and 
become  a  nuisance. 

The  floor  under  the  urinal  basins,  as  shown  in  Fig.  281,  at 
\\  should  be  formed  of  St.  Ann's  marble,  if  possible  in  one 
slab,  with  sinkings  corresponding  to  the  projections  of  the 
basins,  but  of  larger  size,  to  receive  any  droppings  and  to 
convey  them  into  the  channel  at  the  back,  as  shown  by  the 
letters  S  S  and  C  C  in  the  illustration.  St.  Ann's  marble  is 
very  hard,  and  when  highly  polished  successfully  resists  the 
action  of  the  urine  ;  but  great  care  must  be  taken  to  see  that 
the  polished  surface  is  not  destroyed,  that  is  to  say,  such 
floors  must  never  be  cleaned  with  spirits  of  salts,  which  would 
at  once  destroy  the  polish. 

The  trapping  of  the  basins  and  channel,  in  Fig.  281,  and 
the  waste-pipe  ventilation  and  trap-ventilation,  are  shown  in 
dotted  lines.  A  step  is  purposely  formed  to  the  urinal  to 
compel  persons  to  stand  close  to  the  basins. 

How  to  Keep  Urinal  Places  Wholesome. 

For  washing  out  urinal  places  a  hydrant  should  be  fixed 
at  some  convenient  point,  so  that  a  hose  pipe  may  be  readily 
attached  to  it,  and  the  whole  of  the  walls  and  floors 
periodically  sluiced  with  water.  Where  there  is  a  "  hot-water 
circulation  "  near  at  hand  it  is  a  good  plan  to  lay  on  a  Jiot 
water  supply  to  the  hydrant.  At  any  rate,  the  floor,  walls, 
and  urinal-basins,  outside  and  inside,  when  much  used, 
should  be  well  scrubbed  and  washed  with  strong  hot  soda- 
water  and  soap  once  a  week  or  oftcner. 

Supplying  Urinals  with  "Water. 

All  urinals  should   be  well  supplied   v^-ith   water,  and   so 
fitted  up  that  a  flush  of  water  may  pass  into  the  urinal  basin 
immediately  upon  its  use  ;  and  where  a  treadle  action  arrange- 
ment (as  Fig.  215,  p.  265)  is  objected  to,  a  door-action  supply, 
A  A  2 
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as  shown  in  dotted  lines  in  Fig.  282, is  a  good  means  for  keeping 
such  places  wholesome.    Every  time  the  door  is  opened  a  gallon 


Fig.   282.— View  of  a  Billiard-room  Lavatory;   or  Door-action  Urinal,  Water- 
closet,  and  Lavatory. 


of  water — the  quantity  allowed  by  the  London  Water  Com- 
panies— is  syphoned  out  of  the  small  cistern  \v  P,  and  sent  with 
a  good  scouring  flush  through  the  basin  D  and  its  waste-pipe. 
Where  so  desired  a  portion  of  the  flush  can  be  conveyed,  by 
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means  of  a  small  pipe,  to  the  sinking  in  the  floor,  which  should 
be  of  St.  Ann's  marble  under  the  urinal  as  shown  at  M. 

To  render  urinals  inodorous,  and  to  keep  the  waste-pipes 
free  from  deposits,  it  is  a  good  plan  to  keep  a  piece  of  soda 
in  the  basins.  I  have  found  that  the  automatic  syphon 
cistern,  discharging  about  every  half-hour  (and  many  of  the 
London  Water  Companies,  if  even  they  allow  such  flushing- 
cisterns  to  be  used,  will  not  allow  them  to  discharge  oftener) 
will  not  keep  a  urinal  waste  clean  and  wholesome,  but, 
aided  by  the  free  use  of  soda  in  the  basins,  the  waste-pipe  is 
kept  tolerably  free  from  deposit.  When  the  urinal  would  be 
much  used — unless  the  flushing-cisterns  A  C,  Fig.  281,  could 
be  allowed  to  discharge  about  every  five  or  ten  minutes— a 
small  service-pipe  should  be  attached  to  the  branch  service  of 
each  basin,  for  a  constant  dribble  of  clean  water  to  pass 
through  them. 

Receptacles  for  Urine. 

In  selecting  the  basin,  and  in  designing  the  urinal,  too 
much  care  cannot  be  taken  to  see  that  the  parts  to  be  fouled 


Fic.  283. — P'ront  View  of  the  Registered  "Wide-fronted"  Urinal  Basin. 


shall  be  thoroughly  .vashed  by  the  means  provided  for  flush- 
ing the   place.     As   this  cannot  be  done  where   "  stalls  "  or 
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troughs  are  used,  no  such  places  should  be  fitted  up,  at  any 
rate,  inside  public  buildings,  offices,  club-houses,  etc.  The 
place  for  the  reception  of  the  discharge  should  be  reduced  to 
the  smallest  possible  limit  consistent  with  good  convenience, 
in  order  that  there  may  be  but  a  small  surface  to  be  cleansed, 
and  to  rendei  as  effective  as  possible  the  one  gallon  of  water 
restricted  by  the  London  Water  Companies  to  flush  each  re- 
ceptacle. And  for  this  purpose  it  is  advisable  to  use  small  urinal 
basins  so  constructed  that  not  only  the  whole  of  the  interior  may 
be  washed  over  with  water  every  time  they  are  used,  but  that 
the  front  edge  be  as  narrow  as  possible  and  bevelled,  so  that 


Fig.  2S4.  — Plan  of  the  "Lipped"  Urinal. 


droppings  instead  of  lodging  thereon  may  drain  away  into 
the  basin.  The  urinal-basin  shown  in  Fig.  283  is  made  to 
correspond  with  this  description,  and  to  prevent  any  droppings 
which  may  fall  on  the  outer  edge  of  the  basin  from  running 
down  on  its  outer  side,  the  front  of  the  basin  is  undercut  or 
"  throated  "  to  cause  them  to  drop  at  once  into  the  sinkings 
on  the  floor — S  S,  ¥\g.  281. 

Conflicting  opinions  exist  with  regard  to  the  form  of  the 
front  of  a  urinal  basin,  and  hence  the  great  variety  of  shapes 
now  in  use.  The  late  Mr.  George  Jennings,  to  prevent 
droppings  falling  upon  the  floor,  introduced  many  years  ago 
what  he  called  the  "  lipped  "  urinal,  a  plan  of  which  is  shown 
in  Fig.  284.  Fearing,  however,  that  this  spoon-like  projection 
may  touch  their  clothes,  few  people  care  to  stand  close  to  the 
basin,  and  consequentl)-  it  very  seldom  receives  the  whole  of 
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the  urine  discharged,  and  tlie  "flinkings"  fall  down  outside  at 
A  A  upon  the  floor.  In  order  to  meet  the  deficiencies  of  this 
urinal  basin,  Mr.  John  Ta\-lor,  surveyor  to  H.M.  Office  of 
Works,  suggested  to  me  a  loide  fronted  basin,  which  would 
allow  persons  to  approach  close  to  the  urinal,  and  afford 
greater  convenience  for  its  proper  use.  I  have,  therefore, 
designed  and  registered  the  "  wide-fronted "  urinal  basin, 
illustrated  in  Fig.  283,  and  shown  fixed  in  Figs.  281  and  282. 

As  explained  elsewhere,  I  do  not  see  the  necessity  of 
urinals  in  private  houses,  except  where  there  are  billiard- 
rooms,  and  especially  where  the  "  pedestal "  form  of  closet 
exists,  for  with  this  kind  of  closet  the  user  can  sit  astride 
upon  it,  and  far  enough  back  upon  the  seat  or  rail  to  use  the 
closet  as  a  urinal,  without  undressing  more  than  he  would  to 
use  an  ordinary  urinal  basin.  This  idea  I  have  communicated 
to  several  of  m}'  friends,  and  they  are  acting  upon  it  with 
much  comfort  and  satisfaction. 

Any  one  who  uses  either  the  old  form  of  water-closet, 
or  the  pedestal  kind,  in  the  ordinary  way  of  using  a  urinal 
may  be  termed  half  civilised  ;  for,  with  the  greatest  care  and 
accurac}^  in  directing  the  stream,  the  whole  of  the  discharge 
would  rarely  fall  into  the  closet,  and  the  urine  falling  down 
outside  the  basin,  and  upon  the  seat  and  rim  of  the  basin, 
would  become  a  nuisance.  At  any  rate,  so  would  think  the 
next  comer,  who  wanted  to  use  the  closet  in  a  legitimate  way, 
for  his  clothes  would  materially  suffer  by  such  a  barbarous 
use  of  the  closet. 

V^ATER. 

As  explained  in  Chapter  XXL,  good  potable  water  is  of 
the  highest  importance,  and  I  believe  many  illnesses  which 
are  now  put  down  solely  to  bad  drainage  would,  if  it  were 
possible  to  ascertain  the  actual  facts,  be  attributable  to  the 
bad  state  of  the  water. 

And  yet  it  is  astonishing  what  kind  of  water  can  be  con- 
sumed without  an}-  apparent  injury  to  the  system.  I  have 
had  many  samples  of  water  from  country  mansions  anah-sed 
from  time  to  time,  and  though  the  analyses  have  shown  the 
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waters  from  which  the  samples  were  taken  to  be  totally  unfit 
for  drinking  and  dietetic  purposes,  I  have  found,  upon  in- 
vestigation, that  the  water  had  been  used  for  long  periods 
(twenty,  thirty,  and  even  forty  years)  without  any  known  bad 
effect.  I  am  not  writing  this  to  encourage,  for  a  moment,  the 
use  of  unwholesome  or  questionable  water,  but  rather  to 
comfort  the  minds  of  those  who  are  compelled  to  use  water 
of  a  doubtful  kind.  To  be  nervous  or  frightened  when  one 
knows  that  the  water  he  has  to  drink  is  not  of  a  high  state 
of  purity  will  not  free  him  from  the  possible  danger  attend- 
ing it.  On  the  contrary,  such  a  state  of  mind  will  only  render 
him  the  more  susceptible  to  its  influences. 

If  water  were  estimated  at  its  proper  value  the  Government 
of  the  country  luoiild  see  thai  every  honse  in  the  kingdom  had  a 
bountiful  supply  of  this  beverage. 

So  highly  do  I  value  pure  water  that  some  years  ago  it 
formed  an  important  element  in  determining  the  selection  of 
my  home.  Living  in  a  neighbourhood  where  the  houses  were 
supplied  by  water  drawn  from  the  Upper  Thames,  and 
frequently  seeing  the  analyst's  report,  and  not  caring  to 
trust  to  filters,  I  removed  my  quarters  into  Kent,  where  the 
purity  of  the  water  can  be  depended  upon  all  the  year  round. 
But  it  must  not  be  inferred  from  these  remarks  that  I  am 
afraid  of  London  water,  or  that  I  consider  the  water  supplied 
by  the  various  Metropolitan  Companies  unsafe  ;  for,  at  my 
office  and  elsewhere,  I  have  been  drinking  some  of  this  water 
daily  for  the  last  twenty-five  years,  but  I  prefer,  of  course, 
that  known  to  be  of  better  quality. 

But  when  good  water  is  found  or  supplied  to  a  house,  it 
is  a  most  iniquitous  thing  on  the  part  of  any  one  concerned 
— be  he  plumber,  architect,  or  house-owner — to  store  it  in 
places  where  it  can  become  contaminated,  e.g.  in  underground 
cisterns,  water-closets,  living  rooms,  attic  bedrooms,  under 
bedroom  floors,  and  such  like  places  where  vitiated  air  can 
reach  it.     (See  p.  295,  describing  proper  places  of  storage.) 

Where  the  water  has  to  be  stored,  and  where  it  would 
be  likely  to  have  some  action  upon  lead  -  lined  cisterns 
(see    pp.    364,   365,    ante),  that    required    for    drinking    and 
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dietetic  purposes  should  be  stored  in  white  enamelled  earthen- 
ware cisterns,  which  are  now  made  to  hold  about  sixty- 
gallons.  Where  a  cistern  of  this  capacity  would  be  insuffi- 
cient to  meet  the  requirements  of  the  household,  slate  cisterns 
should  be  used  in  preference  to  galvanised  iron.  Or  cisterns 
made  of  fire-clay  and  salt-glazed,  similar  to  earthenware 
drain-pipes,  can  be  used  ;  such  cisterns  are  now  made  to  hold 
about  five  hundred  gallons.  But  great  care  should  be  taken 
to  see  that  the  interior  surfaces  are  well  glazed  over  to  pre- 
vent absorption,  i.e.  there  should  be  no  fractures  or  porous 
parts  where  the  water  could  enter  into  the  material  of  the 
cistern  and  decompose,  and  where  the  usual  cleansing  of  the 
cistern  would  not  remove  it. 


FILTERS. 

When  making  an  examination  of  a  house  to  ascertain 
its  sanitary  condition,  I  never  forget  the  household  filter 
and  the  dust-bin — two  possible  sources  of  danger  often  lost 
sight  of  because,  practically,  they  seem  to  be  outside  the 
question  of  the  plumbing  and  draining  work  of  a  house. 
The  general  character  of  the  latter  is  now  so  well  known 
that  I  suppose  anything  I  might  state  about  it  would  readily 
be  believed  (see  pp.  3  and  4  ante),  but  the  former  is  in 
such  good  favour  and  is  so  little  understood  by  the  public, 
that  if  I  were  to  describe  the  half  of  what  I  have  seen  in 
regard  to  its  condition  it  would  scarcely  be  credited. 

I  have  seen  the  small  pieces  of  sponge  which  are  placed 
over  the  inlets  of  some  filters  for  screening  the  dirt,  etc.,  and 
the  corks,  into  which  the  draw-off  taps  are  secured,  in  a  high 
state  of  decomposition  ;  and  I  have  seen  cistern-filters  {i.e. 
filters  placed  in  cisterns)  in  a  very  filthy  condition,  and 
have  found  that  such  filters  had  been  in  use  for  long  periods 
without  any  cleansing  or  changing  of  their  filtering  mate- 
rials. In  fact,  in  some  cases  where  the  houses  had  changed 
hands,  I  have  come  across  cistern-filters,  the  existence  of 
which  no  one  had  suspected,  and  the  filtering  materials  of 
which  could  not  have  been  chans^ed  for  ten  and  even  fifteen 
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years.  What  the  internal  state  of  such  filters  must  have 
been  I  will  not  attempt  to  describe,  except  to  say  that  the 
water  must  indeed  have  been  bad  which  left  such  filters  purer 
than  when  it  entered  them. 

To  pass  bad  water  through  a  filter  day  after  day  for  long 
periods  together,  regardless  of  the  state  of  the  filter  or  its 
capabilities,  and  to  expect  the  water  to  be  purified,  is  to 
show  either  gross  ignorance  or  great  thoughtlessness.  .  I 
believe  some  people  look  upon  their  filter  as  a  sort  of 
magic  wand,  capable  of  doing  wonders  ;  for  having  pur- 
chased a  filter,  they  treat  it  in  the  way  Micawber  treated 
his  obligations :  having  signed  a  bill  of  acceptance,  he 
forthwith,  and  for  ever  afterwards,  dismissed  the  matter 
from  his  mind  with  these  comforting  words,  "  Thank  God, 
that's  done  with." 

If  a  moment's  consideration  were  given  to  the  subject 
it  would  be  seen  at  once  that  no  filter  can  continue  filter- 
ing large  bodies  of  water  for  any  lengthened  period  and 
still  retain  its  efficienc}'.  The  fact  is  all  filters  require 
periodical  attention,  and  where  animal  charcoal  is  the  filter- 
ing material  some  authorities  consider  that  it  should  be 
changed  about  every  few  months,  for  though  it  may  not  be 
generally  known,  it  is  asserted  by  some  authorities  that  such 
material  cannot  be  relied  upon  after  a  short  period  of  usage. 
Notwithstanding  this,  a  large  and  well-known  firm  of  filter 
manufacturers  state  most  positively  that  "  eveiy  two  years  is 
often  enough  for  renewing  the  animal  charcoal  of  their  filters." 
When  the  filtering  material  is  spongy  iron  once  a  year  is  con- 
sidered often  enough  for  its  renewal,  though,  of  course,  it 
depends  in  either  case  upon  the  work  the  filter  has  to  do,  as 
well  as  upon  the  kind  of  water  it  has  to  filter. 

In  some  cases  where  the  water  has  been  of  known 
bad  quality,  and  of  a  dirty  nature,  and  no  other  source 
has  been  attainable,  I  have  arranged  tzvo  systems  of  filtra- 
tion, using  the  first  chiefly  for  clarifying,  and  the  second  for 
purifying. 

Where  filters  are  used,  if  they  are  to  be  purifiers,  and  not 
contaminators,  it  should  be  the  special  duty  .of  some  one  of 
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the  household  to  sec  that  they  arc  periodically  cleansed,  and 
their  filtering  materials  should  be  renewed  according  to  their 
requirements  ;  but,  as  already  explained,  the  general  custom 
seems  to  be  to  leave  the  filter  to  take  care  of  itself,  or  to  reh- 
upon  somebody  seeing  to  it  ;  but  it  is  an  old  adage  that 
"  what  is  everybody's  business  is  nobody's  business,"  and  so 
the  filter  goes  without  attention. 

To  ensure  the  filter  receiving  proper  attention,  it  is  a 
wise  plan  to  arrange  with  the  manufacturer,  or  a  competent 
tradesman,  to  keep  the  filter  in  perfect  working  order,  under 
a  yearly  contract,  and  the  times  of  its  cleansing,  as  well  as 
of  the  renewal  of  its  filtering  material,  should  be  recorded 
in  a  book. 

Having  said  so  much  on  the  attention  which  filters 
require,  and  without  attempting  to  enumerate  and  describe 
the  many  and  various  kinds  now  in  use,  it  may  be  worth 
while  to  point  out  some  of  the  more  glaring  defects  found 
in  certain  filters,  for  there  are  filters  and  filters.  Unfortu- 
nately the  discriminating  power  of  the  public  is  not  sufifi- 
ciently  cultivated  to  distinguish  between  the  bad  and  the 
good  ;  and,  as  in  many  other  things  in  this  world,  whether 
there  be  a  similarity  of  appearance  or  not,  the  former  often 
get  chosen  in  preference  to  the  latter,  especially  if  they  be 
well  advertised. 

The  supreme  requisite  of  a  filter  is  its  purifying  power, 
together  with  the  certainty  that  every  drop  of  water  drawn 
from  it  shall  have  been  properly  filtered,  for  as  a  single  drop 
might  contain  the  germs  of  disease,  it  is  important  that  no 
unfiltered  water  should  be  drawn  off  together  with  filtered 
water  from  the  filter. 

I.  Some  filters  are  so  constructed  that  by  a  little  dis- 
turbance of  the  interior  or  of  some  of  their  parts,  unfiltered 
water  may  be  drawn  off  with  the  filtered  water,  i.e.  some 
of  the  water  put  into  such  a  filter  may  work  its  way  between 
the  filtering  materials  and  the  sides  of  the  vessel  without 
passing  through,  or  coming  into  proper  contact  with,  the 
filtering  materials.  This  applies  especially  to  some  kinds 
of  household   filters,  but  some  of  the   cistern  filters  are  not 
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free  from  this  source  of  danger,  and  with  others  the  risk  is 
increased  ;  for  in  such  cases  not  only  is  there  a  possibihty 
of  unfiltered  water  getting  into  the  draw-off  pipe,  by  a  dis- 
arrangement of  some  of  its  parts  in  the  way  just  described, 
but  there  is  the  further  risk  that  the  coupHng  joints,  i.e.  the 
connections  with  the  filter  or  filters  inside  the  cistern  may 
not  always  be  water-tight,  and  in  such  cases  the  f/;/filtered 
water  standing  in  the  cistern  would  find  a  ready  entrance  to 
the  filtered  water  draw-off  pipe. 

2.  The  stratum  of  the  filtering  material  of  some  filters 
is  so  thin  that  the  water  passes  through  it  without  being 
properly  purified,  therefore  such  filters  cannot  be  relied  upon. 

3.  Filters  with  pieces  of  sponge,  or  with  their  draw-off 
taps  secured  to  them  by  cork  or  indiarubber  "  washers," 
should  not  be  used,  for  reasons  referred  to  above. 

4.  Filters  having  their  filtering  material  cemented  down 
should  also  not  be  used,  because  of  the  difficulty  in  cleansing 
them,  and  in  changing  the  filtering  material. 

5.  Some  filters  clarify  rather  than  purify  ;  now,  however 
good  a  filter  may  be  for  clarifying  water  {i.e.  making  dirty 
water  bright  and  clear),  if  it  has  not  also  the  power  of  purify- 
ing it,  it  should  not  be  relied  upon  for  filtering  unwholesome 
water. 

6.  The  filter  should  be  adequate  to  its  demands,  for  when 
it  is  of  too  small  a  size  to  supply  filtered  water  as  needed, 
the  servants,  rather  than  stand  waiting  some  time  for  the 
water  to  filter,  run  off,  I  beg  their  pardon — walk  off,  to  the 
nearest  draw-off  cock,  and  charge  their  jugs  with  ////filtered 
water,  saying  to  themselves  as  they  go,  "  Nobody  will  know 
the  difference,  and  it  will  be  all  the  same  a  hundred  years 
hence." 

7.  Filters  should  also  be  self-charging,  for  when  servants 
have  to  charge  them  by  hand,  it  will  often  happen  that 
they  have  neglected  to  do  this,  and  then,  when  filtered  water 
is  quickly  needed,  rather  than  fetch  water  to  put  into  the 
filter,  and  wait  for  it  to  be  filtered,  they  will  draw  from  the 
nearest  tap,  and  take  ////filtered  water  to  the  table. 

The    foregoing   remarks  apply    more  or   less  to  most   of 
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the  filters    in    use.    not  excluding   those   working   under  air- 
pressure — for  aerating  the  water  as  well  as  purifying  it. 

When  filtered  water  cannot  be  drawn  immediately,  or 
within  a  very  reasonable  time  of  waiting,  the  slowness  of 
filtration  being  an  important  element,  the  filter  should  be 
provided  with  a  small  storage  chamber ;  but  water  which  has 
passed  through  animal  charcoal  should  not  be  stored  for 
any  time  ;  for  according  to  the  XIX.  Arm}-  I\Ied.  Rep.,  "  when 
water  which  has  been  filtered  through  [animal]  charcoal  is 
stored  for  an\-  time,  it  soon  begins  to  show  evidence  of  low 
forms  of  life,  and  after  a  time  a  more  or  less  abundant  sedi- 
ment of  organisms  becomes  formed."  For  this  reason,  and  also 
because  spong}'  iron  does  not  need  such  frequent  renewals, 
I  prefer  the  latter  material  for  purifying  water. 


Boiled   Water. 

In  this  disturbing  age,  when  everything  is  undermined 
with  doubt,  and  the  only  safe  thing  left  is  the  Leaning  Tower 
of  Pisa,  it  is  comforting  to  know  that  by  boiling  polluted 
water  before  drinking  it  we  are  doing  a  really  good  thing  ; 
for  though  boiling  may  not  destroy  certain  organisms,  it 
materially  lessens  the  risk  attending  the  consumption  of 
polluted  waters,  and,  to  say  the  least,  it  is  a  very  wise  pre- 
caution. 

It  is  now  known  that  certain  organisms  are  not  destroyed 
b}'  boiling,  and  it  appears  that  to  absolutely  destro}-  them 
the  liquid  must  be  heated  to  a  temperature  as  high  as 
300"  F. 

In  his  popular  little  work,  "  Plain  Words  About  Water," 
Professor  Church  states  "  that  the  poisonous  matters  in 
polluted  waters,  which  produce  diarrhoea  and  fevers,  may  be 
changed  and  made  harmless  by  boiling,  has  been  proved  ; 
that  this  always  happens  is  not  certain." 

Boiled  water  tastes  flat  and  insipid,  but  it  can  be  made 
palatable  by  pouring  it  from  one  tin  can  or  jug  to  another 
several  times  ;  or,  as  e\'er\'body  knows,  a  pleasant  beverage 
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is  made  by  pouring  the  water  when  in  a  boihng  state  upon 
some  well-browned  toast. 

Some  little  time  ago  I  planned  an  apparatus  for  boiling 
and  aerating  water  for  drinking  purposes,  and  I  give  a  short 
description  of  it  here,  so  that  any  one  may  use  it  and  improve 
upon  it  as  he  may  feel  disposed. 

In  some  convenient  place,  a  well-tinned  copper  boiler, 
holding  12  gallons  (or  half  that  quantity),  with  its  sides  taper- 
ing towards  its  bottom,  to  obtain  as  much  heating  surface 
as  possible,  and  having  a  bright  tinned-iron  outer  casing, 
to  prevent  the  radiation  of  heat,  is  placed  over  one  of 
Fletcher's  patent  Radial  Gas  burners.  A  movable  cone- 
shaped  cover  is  fastened  to  the  top  of  the  boiler,  and  the 
jointing  is  made  steam-tight  by  an  indiarubber  ring.  At  the 
apex  of  the  cone  a  steam-\\histle  is  fixed  to  give  notice  when 
the  water  boils,  thus  dispensing  with  continuous  attention. 
When  it  boils  the  gas  is  turned  off,  and  the  cover  lifted  a 
little  on  one  side  to  allow  the  water  to  cool.  To  assist  in 
the  cooling,  a  stream  of  cold  air  is  brought  in  from  the 
external  atmosphere  by  means  of  a  tube  made  to  play  around 
the  boiler.  When  the  water  is  properly  cooled,  it  is  con- 
ducted by  means  of  a  h-m.  pipe,  made  of  pure  tin,  to  a 
white  enamelled  earthenware  receiver,  or  vessel,  into  which 
from  some  little  height  the  water  is  made  to  drop  in  the 
form  of  fine  spray,  or  in  single  drops,  from  a  perforated  tin 
pipe,  made  somewhat  in  the  shape  of  a  gridiron,  to  divide 
the  water,  for  the  air  to  play  upon  it  in  its  passage  to  the 
receiver.  And  in  order  to  aerate  the  water  still  further  a 
series  of  such  vessels  are  placed  between  the  boiler  and 
storage  cistern,  one  below  another,  as  most  convenient,  for  the 
water  to  pass  from  one  to  the  other  in  a  similar  way  to  that 
just  described.  The  water  may  be  made  to  run  out  of  the 
vessels  as  fast  as  it  enters  them,  and  so  gain  some  further  aera- 
tion by  being  splashed  up  into  the  air  from  the  fall  upon  the 
solid  bottoms,  or  it  may  be  allowed  to  collect  in  the  vessels 
and  made  to  pass  from  one  to  the  other  automatically. 

When  there  would  be  no  danger  from  frost,  and  the 
surrounding  atmosphere    is  pure,  the    receiving  and  storage 
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vessels  might  be  placed  out-of-doors,  and  the  water  would  by 
this  means  become  better  aerated ;  but  in  most  houses  it 
would  be  more  convenient  to  place  these  vessels  in  the 
butler's  pantry.  A  stream  of  cold  air  could  be  brought  in 
from  a  quarter  where  no  vitiated  air  could  reach  it,  to  blow 
in  a  breezy  sort  of  way  upon  the  water  in  its  transit  from 
one  vessel  to  another.  It  will  be  understood  that  the  greater 
the  number  of  intermediate  vessels  the  better  the  aeration, 
and  in  order  to  keep  the  water  nice  and  cool  in  hot 
weather,  the  small  storage  cistern,  which  should  also  be 
made  of  earthenware,  and  white  enamelled  inside,  could  have 
an  outer  casing  for  placing  pieces  of  ice  around  it.  From  the 
storage  vessel  a  supply  of  water  could  be  laid  on,  by  pure 
tin  pipe,  to  a  draw-off  tap,  fixed  to  the  butler's  sink,  or  to 
some  other  convenient  place  of  draw-off. 

As  a  further  means  of  making  the  water  more  palatable,  it 
may  be  passed  through  a  filter. 

In  making  some  experiments  with  this  apparatus  with 
water  taken  direct  from  the  water  company's  main  at  my 
manufactory,  a  good  deal  of  sandy  sediment  at  times  was 
found  in  the  boiler  after  the  boilinsf. 


Hard   Water   and   its    Remedy. 

What  is  known  as  the  "  hardness "  of  water  arises  prin- 
cipally from  salts  of  lime,  especially  the  bicarbonate,  being 
held  in  solution  in  the  water.  Salts  of  magnesia  and  iron 
are  also  hardening  salts. 

There  are  several  re-agents  available  for  precipitation 
of  the  carbonates  and  sulphates  of  lime  and  magnesia,  but 
the  least  costly  and  the  most  effective  in  its  action  upon  the 
bicarbonate  of  lime  is  a  saturated  solution  of  caustic  lime 
proposed  many  years  ago  by  the  late  Dr.  Clarke,  and  known 
as  "  Clarke's  Process." 

The  great  advantage  this  re-agent  offers,  independently 
of  its  very  low  cost,  is  that  it  not  only  precipitates  the  car- 
bonate of  lime  of  the  hard  water  ;  but  by  combination  with 
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the  excess  of  carbonic  acid  that  constituted  the  bicarbonate, 
the  caustic  lime  is  also  precipitated  as  a  carbonate. 

When  water  is  hard,  and  it  is  supplied  by  a  water  com- 
pany, it  should  be  softened  before  being  delivered  to  the 
consumer,  for  apart  from  the  trouble  and  cost  of  doing  this 
at  every  house,  it  could  be  done  on  a  large  scale  at  an 
infinitely  lower  cost.  But  where  the  owner  of  a  house  has  to 
provide  his  own  water  supply,  from  a  well,  spring,  reservoir, 
or  other  source  of  supply,  and  it  is  hard,  what  is  now  known 
as  the  "  Porter-Clark  Process,"  can  be  applied  with  great 
advantage. 

In  the  "Porter-Clark  Process"  the  lime-water  is  prepared 
continually  in  one  vessel,  and  the  mixing  of  this  with  the 
hard  water  is  continuously  carried  on  in  a  second  vessel, 
whence  the  chalky  water  passes  to  a  filtering  machine, 
wherein  the  precipitate  of  pure  carbonate  of  lime  is  utilised 
as  the  medium  of  filtration  ;  the  clear,  bright  water  passing 
from  the  filter  to  the  storage  tanks  at  the  top  of  the  house  or 
water  towers.^ 

This  process  being  carried  on  in  closed  vessels  and  filters 
under  pressure,  there  is  no  risk  of  accidental  or  mischievous 
contamination  of  the  water  in  its  passage  from  the  well  or 
water-main  to  its  ultimate  destination.  This,  in  large  estab- 
lishments or  institutions,  is  an  important  consideration. 
Moreover,  a  secondary  pumping  is  avoided. 

The  chemical  action  of  the  lime-water  upon  organic  matter 
in  solution  is  particularly  dwelt  upon  by  the  Royal  Commis- 
sion of  1874,  in  their  Report  upon  the  Domestic  Water 
Supply  of  Great  Britain. 

By  the  crystallisation  of  the  mineral,  or  hardening,  pro- 
perties of  the  water,  this  system  incidentally  effects  the  removal 
of  organic  impurity  ;  and  this  is  the  more  effective,  for  the 
accumulation  of  the  precipitated  chalk  is  in  such  microscopically 
fine  crystals  as  to  form  an  exceptionally  perfect  medium  of 
filtration,  which,  with  the  impurities  it  intercepts,  is  removed 
from  the  filter  daily.     See  page  421. 

*  'I'lic  apparatus  can  be  fixed  in  some  apartment  in  the  rear  of  the  premises, 
or  when  this  would  be  inconvenient,  a  small  house  for  it  can  be  built. 
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Testing   Water. 

In  sanitating  country  mansions,  where  no  analytical 
knowledge  is  possessed  of  the  water  supply,  I  always  deem 
it  advisable  to  get  a  sample  (or  samples)  of  the  water 
analysed  ;  but  when  the  analyst's  report  has  been  received, 
I  have  often  been  not  a  little  puzzled  to  know  how  to  act ; 
for  in  many  cases  the  analysis  has  shown  the  water  to  be 
very  different  to  the  generally  accepted  opinion  of  those  who 
have  been  consuming  it,  i.e.  the  analysis  has  shown  the 
water  to  be  totally  "  unfit  for  drinking,"  but  upon  inquiries 
it  has  been  found  that  the  water  from  which  the  sample  had 
been  taken  had  been  consumed  daily  by  many  persons,  for 
long  periods,  without  any  known  bad  effect.  An  old  proverb 
says,  "  The  proof  of  the  pudding  is  in  the  eating,"  if  so, 
surely  the  proof  of  the  water  is  in  the  drinking.  What  is  one 
to  do  in  such  a  case  ?  Is  he  to  ignore  the  opinion  of  the 
analyst,  and  allow  his  client  (who  may  be  a  new  occupant  of 
the  house)  to  drink  water  which  may  cause  him  or  his  family 
illness  ?  This  is  a  responsibility  no  one  would  care  to  under- 
take. Or  is  he  to  raise  a  doubt  in  his  client's  mind  by  giving 
him  the  result  of  the  analysis,  and  perhaps  put  him  to  a 
great  expense  in  obtaining  water  from  another  source,  which, 
though  chemically  better,  may  not  be  more,  or  really  so, 
wholesome  as  that  which  the  analyst  has  condemned. 

The  essential  thing,  therefore,  is  to  be  in  a  position  to 
say  absolutely  whether  the  water  is  wholesome  or  not,  and 
analysts  will  not,  I  am  sure,  remain  satisfied  until  they  can 
speak  more  positively,  and  with  greater  unanimity,  on  the 
wholesomeness  of  the  water  they  test. 

It  is  now  to  be  hoped  that  chemical  analysis  supple- 
mented by  the  new  methods  of  biological  examination — 
Dr.  Koch's  and  Dr.  Frankland's — will  enable  us  to  obtain 
more  reliable  opinions  as  to  whether  certain  waters  are  inju- 
rious or  not  for  potable  purposes. 

By  permission  of  Dr.  Frankland  I  here  quote  (somewhat 
largely)   from  the  valuable   paper  ^  which  he  read   before  a 

*  "  New  Aspects  of  Filtration  and  other  Methods  of  Water  Treatment  :  The 
Gelatine  Process  of  Water  Examination,"  by  Percy  F.  Frankland,  Ph.D.,  B.Sc. 
F.C.S.,  F.I.C.,  Associate  of  the  Royal  School  of  Mines. 
B  B 
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meeting  of  the  Society  of  Chemical  Industry,  at   Burlington 

House,  on  December  7,  1885. 

In  his  opening  remarks  Dr.  Frankland  said  : — 

*'  Until  recently  our  definite  knowledge  of  the  value  of  filtration  and 
other  methods  of  water  purification  has  been  almost  exclusively  limited 
to  an  acquaintance  with  the  chemical  improvement  which  these  pro- 
cesses are  capable  of  effecting.  This  knowledge,  although  of  the  greatest 
importance  in  judging  of  their  value,  only  constitutes  a  part,  and  not  the 
whole,  of  the  information  which  it  is  desirable  to  acquire  with  regard 
to  these  processes.  For,  since  the  communication  of  some  diseases  by 
means  of  living  organisms  has  ceased  to  be  a  theory,  but  has  become  a 
well-established  fact,  resting  upon  the  surest  foundation,  it  has  been  felt 
that  the  question  of  water  treatment  must  be  considered  from  a  biolo- 
gical as  well  as  from  a  chemical  point  of  view.  This  necessity  has  for  a 
long  time  been  felt  by  no  one  more  strongly  than  by  chemists,  who  have 
devoted  much  attention  to  water  and  its  purification,  and  it  has  been 
only  in  consequence  of  the  want  of  reliable  means  by  which  the  investi- 
gation could  be  prosecuted  from  this  point  of  view  that  but  little  progress 
has  been  made  in  this  study." 

Methods   had  from   time   to    time    been    devised    for  the 

biological  examination  of  water,  but  they  could  not  be  relied 

upon.     The  method  he  (Dr.  Frankland)    had  the  honour  of 

bringing  before  the  society  he  had  been  studying  for  some 

years  past.     It  was  an  adaptation  of  a  more  general  mode  of 

biological  investigation,  which   had    been  long  practised  by 

Dr.  Koch,  of  Berlin,  viz.,  the  cultivation  of  lower  forms  of  life 

in  a  solid  medium. 

"  The  great  advantage  which  the  use  of  a  solid  medium  affords,  is 
that  the  micro-organisms  imported  into  this  medium  grow  and  multiply 
on  the  spot  where  they  have  been  first  planted,  being  restricted  from 
undergoing  any  moverrjent  of  translation,  such  as  necessarily  takes  place 
in  a  fluid.  In  consequence  of  this  restriction,  the  progeny  of  each 
organism  gathers  round  the  parental  home  and  forms  a  colony,  which, 
rapidly  increasing  in  size,  soon  becomes  visible  to  the  naked  eye,  the 
appearance  of  the  colony  being  in  many  cases  distinctive  of  the  particular 
organisms  of  which  it  is  composed." 

"  It  is  necessary,  of  course,  that  this  solid  medium,  into  which  the 
organisms  under  examination  are  imported,  should  furnish  all  the  mate- 
rials necessary  for  their  growth  and  development.  The  medium  recom- 
mended by  Dr.  Koch  for  this  purpose  has  the  following  composition  : — 

Lean  meat      ...         ...     i  lb. 

Gelatine  ...         ...         ...        100  grms. 

Peptone  (solid)  ...         ...         10    ,, 

Common  Salt  ...         ...  i     „ 

Distilled  Water         i  litre." 
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Its  preparation  is  then  described,  and  the  mode  of  collect- 
ing and  examining  samples  explained.     He  had  thus 

"  made  a  large  number  of  experinaents,  using  boiled  distilled  water,  and 
have  found  that  almost  invariably  the  plates  remain  absolutely  un. 
changed,  whilst  only  in  most  exceptional  cases  does  any  colony  whatso- 
ever make  its  appearance  on  the  plate.  Thus  of  twelve  plates  put  up 
with  sterilised  water  a  week  ago,  no  colonies  made  their  appearance 
excepting  a  mould  on  one  plate.  In  this  respect  my  results  compare 
favourably  with  those  of  Dr.  Koch,  who  finds  that  three  colonies  is  the 
average  obtained  with  sterilised  water  ;  now  this  difference  may  be 
partly  due  to  my  experiments  being  performed  in  an  atmosphere  which 
is  essentially  inimical  to  organic  life — viz.,  that  of  a  chemical  laboratory 
— whilst  it  is  also  doubtless  due  to  the  use  of  my  mercuric  chloride  seal 
as  well  as  to  the  greater  general  purity  of  the  atmosphere  in  English 
buildings." 

In  referring  to  the  practical  application  of  the  gelatine 
process,  Dr.  Frankland  said — 

"  It  is  obvious  that  the  process  of  water  examination  just  described 
enables  us  to  investigate  the  subject  of  water-purification  from  an  entirely 
novel  point  of  view.  By  determining  the  number  of  micro-organisms 
present  in  water  before  and  after  any  process  of  purification,  we  are  able 
to  obtain  for  the  first  time  complete  and  reliable  information  as  to  the 
value  of  such  a  process  in  removing  micro-organisms.  Such  information 
is,  of  course,  of  immense  importance  in  the  case  of  the  purification  of 
waters  which  are  liable  to  dangerous  contamination  by  organised  poisons, 
and  constitutes  an  invaluable  supplement  to  the  results  of  chemical 
examination." 

With  the  aid  of  this  process  he  had  carried  out  a  large 
number  of  experiments  on  the  efficiency  of  various  methods 
of  water  treatment,  in  removing  living  matter,  which  are 
referred  to  under  the  following  heads  : — 

1.  Purification  by  Filtration. 

2.  ,,  „  Agitation  with  Solid  Particles. 

3.  ,,  „   Chemical  Precipitation. 

4.  „  „   Natural  Agencies. 

With  regard  to  purification  by  filtration — 

"Although  it  has  been  long  known  that  some  filtering  materials,  when 
judiciously  applied,  are  capable  of  depriving  water  of  all  the  organisrris 
that  it  may  contain  ;  yet,  until  the  method  of  gelatine  culture  was 
adopted,  there  was  no  readily  available  means  by  which  the  relative 
efficiency  of  different  filtering  materials  could  be  estimated  on  a  quanti- 
tative basis." 

B   B   2 
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Results  of  experiments   were    then    given    with   various 
filtering  materials,  from  which  I  quote  the  following  : — 

"Animal  Charcoal. 
"  Initial  efficiency : — 

Uniiltered  water         ...     Organisms  too  numerous  to  count. 
Filtered        do.  ...         ...         ...        o  organisms  per  cc. 

Reduction  =■  loo  per  cent. 

Efficiency  after  1 2  days'  action  : — 

Unfiltered  water         ...         ...  2,800  organisms  per  cc. 

Filtered        do.  ...         ...         ...        o         „  ,, 

Reduction  =  100  per  cent. 
Rate  =  '35  litre  per  24  hours. 

Efficiency  after  i  vio7it7is  actioti : — 

Unfiltered  water         1,280  organisms  per  cc. 

Filtered        do.  7,000         „  „ 

Increase  =  447  per  cent. 
Rate  =  '65  litre  per  24  hours." 

"  Iron — Sponge. 
Initial  efficiency : — 

Unfiltered  water         ...         ...         ...      80  organisms  per  cc. 

Filtered       do.  o  „  „ 

Reduction  ==  100  per  cent. 

Efficiency  after  1 2  days''  actiott : — 

Unfiltered  water         ...         ...  2,800  organisms  per  cc. 

Filtered       do.  o  „  „ 

Reduction  =  100  per  cent. 
Rate  =  '30  litre  per  24  hours. 

Efficiency  after  i  jnontk's  action : — 

Unfiltered  water        1,280  organisms  per  cc. 

Filtered       do.  2  „  „ 

Reduction  =  99'8  per  cent. 
Rate  =  '34  litre  per  24  hours." 

"  Coke. 
Initial  efficiency  : — 

Unfiltered  water         3,000  organisms  per  cc. 

Filtered       do.  o  „  „ 

Reduction  =  100  per  cent. 

Efficiency  after  5  weeks''  action  : — 

Unfiltered  water         6,000  organisms  per  cc. 

Filtered       do.  90         „  „ 

Reduction  =  985  per  cent. 
Rate  =  "38  litre  per  24  hours." 
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In  referring  to  these  experiments,  Dr.  Frankland  stated— 

"  It  has  generally  been  supposed  that  most  filtering  materials  offer 
little  or  no  barrier  to  micro-organisms,  and  that  the  latter  are  capable  of 
passing  without  sensible  obstruction  through  the  pores  of  filters  con- 
taining pulverised  materials.  These  experiments,  however,  show  that  it 
is  extr°emelv  simple  to  construct  filters  which  shall  possess  the  power  of 
removing  micro-organisms,  in  the  first  instance  at  least.  This  power  is, 
moreover,  possessed  by  substances  which  exercise  scarcely  any  chemical 
action  on  the  organic  matter  present  in  the  water— ^.^.  coke,  vegetable 
charcoal,  and  biscuit  porcelain,  as  well  as  by  those  which  reduce  both 
the  organic  and  mineral  ingredients  of  the  water  to  a  very  marked  extent, 
like  animal  charcoal  and  iron. 

"Especially  noticeable  is  the  case  of  vegetable  carbon,  whether  in 
the  form  of  charcoal  or  coke  ;  this  material  has  been  generally  regarded 
as  of  but  little  value  for  water  purification,  owing  to  its  chemical  inac- 
tivity ;  but  as  biological  filters,  we  see  that  these  substances  occupy  a 
very  high  place,  and,  owing  to  their  cheapness  and  the  facility  with 
which  they  may  be  renewed  and  profitably  disposed  of  as  fuel,  they  are 
in  my  opinion  destined  to  be  of  great  service  in  the  purification  of  water." 

Also 

"  My  experiments,  however,  show  most  distinctly  the  necessity  of 
frequent  renewal  even  in  the  case  of  the  best  filtering  materials,  and  this 
is  a  point  which,  unfortunately,  is  too  often  lost  sight  of-the  idea  that 
'  once  a  filter  always  a  filter,'  being  erroneous  in  the  extreme." 

"  Lastly,  we  have  abundant  confirmation  of  the  principle  which  has 
long  been  known  to  water  engineers— viz.,  that  what  is  gained  in  rapidity 
is  lost  in  efficiency,  and  vice  versa." 

The  result  of  the  experiments  upon  purification  by  agita- 
tion with  solid  particles,  proved  that 

"  Although  a  most  remarkable  purification  may  be  accomplished  by 
this  simple" process  of  agitation,  yet,  owing  to  the  ^uncertainty  of  its 
success,  its  efficiency  cannot  at  present  be  reUed  upon." 

In  referring  to  purification  by  precipitation,  he  describes 
Clarke's  process,  as  examined  by  him  in  the  laboratory,  and 
on  a  large  scale  as  practised  by  manufacturers,  from  which 
it  was  found  that  the  biological  efficiency  of  this  process  is 
markedly  superior  to  its  power  as  a  chemical  purifier. 

With  regard  to  the  purification  of  water  by  natural 
agencies,  Dr.  Frankland  said  that  it  is  well  known  that  the 
purest  of  natural  waters  as  regards  organic  matter,  of  which 
they  often  contain  the  merest  trace,  are  those  which  have 
undergone   prolonged   filtration   through   porous   strata,   and 
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that  it  has  been  shown  by  Pasteur  that  many  of  these  waters 
are  entirely  destitute  of  organic  Hfe,  but  it  must  not  be 
forgotten  that  it  is  very  difficult  to  collect  such  waters  in 
a  sterile  condition,  owing  to  the  places  where  they  issue 
being  surrounded  by  conditions  favourable  to  the  communi- 
cation of  organised  matters  to  the  water.  He  quotes  the 
Deptford  well  of  the  Kent  Company  as  an  instance  of  such 
a  difficulty,  but  in  spite  of  this  he  found  that  the  water  only 
contained — 

June  4th,  18S5     ...         ...     (temp.  \t\°  C)  ...  6  organisms  per  cc. 

Oct.  29th     „        (     „      I2-0  „  )  ...  6 

Nov.  24th    „        (     „      117  „  )  ...  8 

The  principal  conclusions  he  draws  from  his  experiments 
are — 

1.  That  the  complete  removal  of  micro-organisms  from  water,  by 
filtration,  is  unattainable  without  frequent  renewal  of  the  best  filtering 
matters,  and  duly  restricting  the  rate  of  filtration. 

2.  That  a  very  great  reduction  in  the  amount  of  organised  matter  in 
water  may  be  accomplished  by  filtering  materials,  which  have  hitherto 
been  generally  regarded  as  almost  ineffectual. 

3.  That  organised  matter  is,  to  a  large  and  sometimes  to  a  most 
remarkable  extent,  removable  from  water  by  agitation  with  suitable 
solids  in  a  fine  state  of  division,  but  that  such  methods  of  purification  are 
unreliable. 

4.  The  chemical  precipitation  is  attended  with  a  large  reduction  in 
the  number  of  micro-organisms  present  in  the  water,  in  which  the  pre- 
cipitate is  made  to  form  and  allowed  to  subside. 

5.  That  if  subsidence,  either  after  agitation  or  after  precipitation,  be 
continued  too  long,  the  organisms  first  carried  down  may  again  become 
redistributed  throughout  the  water. 
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Action  of  water  on  lead,  306,  365 

Advantages  of  traps,  27—34 

Air-cleansing  of  pipes,  161 

Air-currents  in  soil-pipes,  154 

"  Air-feeders,"  untrapped  pipes,  26 

Air-shafts  in  drains,  73,  82,  274,  283 

"Annular  Syphon,"  Field's,  6,  264,  2S1 

"Angle"  syphon-cistern  for  w.-C.'s,  323 

Antill's  traps,  43 

"  Anti-D-traps,"  52—54 

Anemometers,  337 

Architects  and  bad  drainage,  9 

Arrsngement   of   sanitary    appliances, 

139—143 
Atmosphere,     London,    contaminated, 

8,  17,  142 
Atmospheric  air,  332,  333 


6 

Bad  appliances,  2 

drainage  and  architects,  9 
smells  preventible,  8 
Baths  in  English  houses,  234 
and  bedrooms,  236 — 240 

kitchens,  235 
copper,  237 
marble,  235 

and  water  companies,  239 
their  wastes,  234—245 
safes  under,  245 
traps  under,  239  —244 
Bell  traps,  21,  36,  42,  43 
Birmingham  wire  gauge,  363 
Buchan,  book  on  "  Plumbing,"  210 


Caps-and-screws  in  traps,  42 
Carmichael,  Dr.,  on  traps,  33 
Cast-iron  pipes   for  drains,    279,   2S0, 

281,  362 
Cement  joints,  150 
Certificate  of  Merit  (Plumbers')  350 
Channel  pipes  (drains),  84,  85 
Chases  for  pipes,  144 
Cisterns  for  storing  water,  295,  306 
materials  for  making,  306 


Cisterns,  contamination  of  water,  3,  141, 
290,  291,  296 — 306 
"Feed,"  301 

Closet  brush,  for  cleaning  closets,  31 1 

Communicating  pipe  with  water  com- 
panies' mains,  313 — 315 

Connections,     lead    pipes     with    iron 
drains,   280 

Connections,     ventilating  -  pipes    with 
drains,  286,  287 

Constant  supply,  water,  303,  314 

Country  mansions,  140 

Cowls,  illus.,  PI.  XXVII.,  fa.  p.  33^ 

Cowl-testing,  332—355 

D 

Disease  germs,  17,  21 
Disconnection,  definition  of,  80 
Disconnection  of  drains,  experience  in, 

275 
Disconnection  of  drains  from  sewers, 

272,  274.  275.  277.  278,  279 
Disconnection    of    waste  -  pipes     from 

drains,  5,  267—277 
Disconnection    of    waste-pipes    badly 

arranged,  268 — 271 
Disconnection  of  soil-pipes  from  drains, 

73,  74,  164—167,  270—272 
Drain-doctor  and  grave-digger,  lO 
Drains  elongated  cesspools,  3 

cast-iron,  279,  280,  281 

access  chambers,  281 
air-shafts  in,  73,  82,  274,  283 
flushed  with  water,  6,  239,  264, 

281,  282 
subterraneous  passages,  278 
under  floors,  279,  280 
untrapped,  278 
inside  a  house,  279 
and     their     ventilation,     277, 

284—292 
ventilated  into  a  chimney,  14 
Drain-intercepting  traps,  69—72 
Drainage,  town  houses,  2S1 

country  houses,  2S2 
"Drain-sentinel,"  83,  85 

E 

Evaporation  of  water,  traps,  137,  138 
Closets,  I  So 


•  See  Index  to  Appendix. 
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Experiments  with  traps  (Ilellyer),  28— 

32,  108—138 

(Philbrick),  106 

f  Waring),  107 

cowls,  332—335 

pipe- ventilation,  160,  161 


Field's  "  Flushing-tank  "  for  cleansing 
drains,  &c.,  6,  264,  281,  282 

Field's  "  Flushing-tank"  for  collecting 
dirty  water,  67,  68 

Flaps  on  end  of  pipes,  220,  306 

Flap-valve,  for  sewer,  5,  273 

Flushing-rim  closets,  317,  360 

Foot-ventilation,  41,  160 

Freezing  water  in  pipes,  306,  315,  316 

Frost  and  outside  soil-pipes,  153,  154 


Gas  engine,  "Otto,"  for  pumping,  294 
Government  aid,  sanitary  science,  7 

inspection,  II 
Grease,  fouling  drains,  90 
collector,  97,  98 
intercepting  traps,   93,   94,  96, 

97>  98 
tank  for  kitchens  when  "  up- 
stairs," 98 
Grease  trap,  brick,  91,  92 
Gulley  traps,  19,  20,  64,  65 

H 

Harper'' s  Afagazine,  I 

Hand-workers,  354 — 359 

Healthy  houses,  9 

Heads  for  "masking"  pipes,  159 

Houses  unfit  for  occupation,  10 
full  of  bad  air,  4 
when  planning,  141 
industrial  dwellings,  20 


Johits,  astragal,  158,  159 
block,  156,  157 
caulked  lead,  152,  280 
cement,  150 
"sHp,"  154 

wiped  soldered,  158,  159,  280 
earthenware  to  lead,  38,  39,  170 
lead  to  iron,  280 
traps  to  pipes,  37,  38,  39 


Lavatories  and  bedrooms,  246 

in  dressing-rooms,  246,  247 

"  Angle,"  249 

"  Elbow-room,"  250 

**  Newcastle-street,"  251 

"plug,"  248 


Lavatories,  ranges  badly  trapped,  252, 
253,  254 
properly  trapped,  256 
"tip-up,"  256 
and  their  wastes,  246 — 256 
may  become  oflensive,  246 
Lead  sheet,  thickness  and  weight,  360 
pipes,   sizes,  weights,   &c.,  360, 

362 
tin  lined,  weights,  &c.,  362 
"Lectures  on  Sanitary  Plumbing,"  40, 

106 
Lineal  expansion  of  metals,  363 
Local  Government  Board,  25,  192 
Localising  pipes  and  drains,  278,  283 


M 

"  Masking  "  pipes  where  they  bend  into 
a  wall,  Plate  XH.,  fa.  p.  159 

Metals,  effects  of  heat  on,  363 
expansion  of,  363 
specific  gravity  of,  363 

Metropolis  Water  Act,  304,  309 

Mica- valves,  166,  167 


O 

Open  pipes,  164 

"  Optimus  "  valve-closet,  l8r,  182 

Overflow-pipes,  baths,  243,  244 

cisterns,  267,  303,  304, 

305 
lavatories,  247 
W.-c.  safes,  218 — 220 


Padlocks   on    the   doors  of  unsanitary 

houses,  10 
Paris,  soil-pipes  in,  147,  149 
Peppermint  tests,  II,  13 
Pipes  doubly  trapped,  5 
Pipe  freezing,  306,  314—316 
Pipes,    lead,     various,     thickness    and 

weights  of,  360,  362 
Pipes,  cast-iron,  for  drains,   279,  280, 

281,  362 
Plumljer,  craft  of,  354 
"  Plunger  "  syphon  supply  to  w.-c.'s, 

323 
Poor  men's  houses,  8 
Position  of  sanitary  fittings,  139 
Prince  of  Wales  and  plumbers,  i 
Principles  of  self-cleansing  traps,  40,  41 


R 

Rnin-fal],  table  of,  364 

Rain-water  pi]ies  and  dra'ns,  283,   284 

"  disconnectois,"72,  284 
Rising-mains,  313,  315 


*  See  Index  to  Appendix. 
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Safes  to  baths,  245 

water-closets,  218 — 220 

under  cisterns,  306 
"Salutland,"  143 
Sanitary  Engineer,  The,  106,  107 
"Sanitas"  enclosure  for  W.-C.'s,  173 
Scullery  sinks,  90 — 98 
Servants'  water-closets,  193,  195 
Sewer  gas  and  traps,  33,  34 
Sewage  in  basements,  2 
Sheet-lead,  thickness  and  weight,  362 
Siamese  twins,  296 
Sinks  and  their  wastes,  257 — 260 

butler's,  258 

copper.  257 

earthenware,  258 

lead,  257 

nursemaid's,  258 

overflows  to,  259 

gratings  in,  259,  260 

slops,  221—234 
Slop-sinks,  221 — 234 
Slop-valves  in  general  services,  315 
in  rising-mains,  314 
w.-c.  Services,  315 
Smith,  George,  I 
Smoke  test,  drains,  &c.,  12,  13 
Soil-pipes,  144 — 167 

action  of  discharges  in,  133, 

134 

air-currents  in,  154 

"disconnection"  of,  164 — 167 

earthenware,  152 

exposed  to  the  sun,  154 

fixed  with  tacks,  158,  159 

gas-holders,  3 

iron,  150,  151 

lead,  149,  151 

zinc,  152 

outside,  153,  154,  155 

positions,  152,  155 

soldered  seam,  155 

size  of,  118,  144 — 149 
Paris,  147 — 149 

and  rain-water,  153 

ventilation  uf,  160 — 164 
Syphon  cisterns.  Bean's,  325 
Holding's,  330 
Braithwaite's,  326 
Doulton's,  327 
Farmiloe's,  326 
Field's,  264,  281,  2S2 
Hellyer's,  176,  323 
Jenning's,  330 
"  Plunger,"  323 
"Tip-up,"  328 
Syphonage,    100,    102 — 104,    108,    no, 
135—137 


Tacks  to  soil-pipes,  158,  159 
Testing  plumbing  and  drainage,  1 1 
Trades  Unions,  355 


Traps,  advantage  of,  27 — 32 

"  Anti-b,"  52,  54.  loi,  106,  137 
"Anti-syphon,"  136 
cesspools,  27,  28 
used  in  the  experiments,  108,  109 
with  broken  seal,  99 
Bower's,  39,  loi 
Buchan's,  59,  82,  loi 
care  in  selecting,  35 
cast-iron,  37 
close  to  "  fixture,"  39 
collection-boxes,  4 
"combination  soil-pipe,"  76  —  79 
"  Croydon,"  81 
D,  36,  44,  47,  103,  104,  105 
old,  view  of,  Plate  II.,  fa.  p. 

.44 

difficult  to  syphon,  103 

"Helmet,"  48 

"Narrow-band,"  47,  48 
Du  Bois,  58 
"  doorways,"  35 
"Drain-sentinel,"  83,  85 
Drain-syphon,  80,  81 
"  Echpse,"48,  49,  50,  135,  137 
eaten  through  by  gases,  33 
evaporation  of  seal,  102,  137,  138 
experiments     with,      104,     105, 

no — 138 
experiments  with,  by  Philbrick, 

106 
experiments   with,    by  Waring, 

107 
for  drain  disconnection,  81,  89, 

274,  277 
for  excluding  bad  air,  28 — ^32 
for  house  plumbing,  35 — 61 
fouled,  36 

grease-intercepting,  73 
gulley,  19,  20,  64,  65 
ignorance  in  selecting,  99 
venting,  100 
independent  of  "fitting,"  37 — 39 
inside  the  house,  138 
for  intercepting  soil-pipes,  73 — 79 
waste-pipes,  69 — 

71 

lead,  36,  41 

legion,  36 

loss  of  seal,  99 — 139 

"  Mansion,''  50,  51 

depth  of  water-seal,  35,  66,  102 

"  Mansergh,"  63,  64 

"  Mechanical,"  5S,  59,  loi 

momentum  in,  102,  108,  133 

obstructionists,  loi 

on  pipes  in  high  buildings,  133, 

134 
"patent  cast  lead,"  55,  58 
rain-water,  72 
seal  blown  out,  138 
"  self-cleansing,"  5,   27,  40,  loi 
table  of  results, 
61 
stoneware,  37 


*  See  Index  to  Appendix. 
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Traps,  "Furface,"  137,  138,  281 

"  syphon,"  102,    103,  106,   134, 

137 
syphonage,  102,  137 

several  traps  on  one 
pipe,  137 
"  triple-dip,"  62 
under  slop-sinks,  228,  229 
value  of,  27,  28,  29 
vented    from    crown   of  out-go 

106,  107,  135 
vented,   99,  103,   104,   105,  106, 

135,  136 
Trap-ventilation,  size  of  pipe  for,  135, 
137-.  167 
"  ventilating    drain-syphon     and 

sewer-interceptor,"  85  -89 
ventilated  in  1865,  103 
1872,  105 
water-seal  forced,  104,  131 
Waring's,  59 
Weaver's,  83 
Trapless  closets,  26 
Treadle-action  supply  to  urinals,  330 
Tylor's  "  waste-not  "  valve,  328 
"  Tip-up  "  syphon,  328 


U 

Unsanitary  appliances,  4 
Untrapped  pipes,  4,  15 — 26 
bath,  22 
lavatory,  18 

pipes  and  disease-germs,  21 
pipes  air-feeders  to  houses, 

26 
sink,  19,  21 
water-closets,  26 
Urinals  in  private  houses,  261 
public  places,  261 
range  of,  263 

syphon  supply,  262,  328,  329 
treadle  -  action       arrangement, 
265,  330 


V 
Value  of  traps,  27,  28,  29 
Valve  closet,  179 — 188 

"  Optimus,"  181  — 184 
waste-preventer,  322 
Ventilation,  cowl  testing,  332 — 353 
drain,  284 — 292 
oil-pipe,  160 — 164 
waste-pipes,  230,  242,  243, 

256,  260 
traps,    99,    103—136,   167, 

243 
sink  places,  260 
water-closet  rooms,  169 
Ventilating  pipes,  cast-iron,  2S9 

earthenware,  288,  289 
gal'd  sheet-iron,  289 
lead,  149,  288 
slopped  up,  289 


Ventilating  connections     with     drains, 
286,  287 
bad  positions  of  terminals, 
162,  163,  290 — 292 
Vestry  Boards  and  sewer  flaps,  273 


W 


Waste-pipes  as  ventilators,  17 
bath,  239—245 
cistern,  267,  303 — 306 
discharging  over  gratings, 

23,  24,  268,  301 
disconnection      of,       142, 

267 — 270 
"  dirty  water,"  267—270 
get  foul,  15,  16,  17 
sink,  260 
slop-sink,  229 
Water  and  its  storage,  294 — 306 
absorbs  air,  295 
contamination,  295 — 302 
constant  supply,  303,  314 
companies,  302,  303,  307,   310. 

320—322 
"  flow  and  return,"  294 
intermittent  supply,  314 
limited,  307 — 31c 
Metropolis  Act,  302,  309,  314 
pure,  293 
pond,  293,  294 
{ ressure  of,  317 
rain,  295 
river,  293 
service  -  box  supply   to    closets, 

296,  297 
two-gallon    "  flush  "   to   closets 

309,  310 
valve-and-regulator  supply,  182, 

317.  318 
waste-preventers.  320 — 322 
well,  294 
Water-carriage  system,  the,  307 
Water-flushes  in  drains.  5,  6,  239,  264, 
281,  282 
in  water-closets,  176,  305) 
3ii>  312 
Water-closet  and  slops,  177,  188,  180 
"  Artisan,"  195 — 2O0 
"Begg's,"  193 
Bostell's,  210 
Bramah's,  180 
Doul  ton's,  210 
Hojipcr,  192,  193 
Jenning's  trapless,  214 
"  Monkey,"  210 
"Optimus"   valve,     iSl 

182 
Pan,  188 — 192 

illus.  of  old,  191 
Pearson's   "  Twin-basin, 

212 — 214 
Sharp's,  193 
testing,  176 
trough,  2:5,  217 
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Water  closet  valve,  179 — 189 

"  Vortex,"  203 — 204 
"Wash-out,"  210 
"  Water-batter)-,"  211 
dribbling  supply  to,    193, 

312 
efficiency  of,  176 
"flushing-rim,"  317,  360 
overflow  from,    180,    183, 

1S6.  187 
perfect,  176 
positions  of,  2,  168 
rooms,  168 — 175 
safes  under,  218 — 220 


Water-closet  seats,  173,  175,  177,  178 
traps  uncleansed,  313 

evaporation  of  seal, 
138 
unwholesome,  177 
want  cleaning,  3 1 1 
Water-plugs,  discharges  through  pipes, 

109.  133.  134 
"  Water-shoot "  slop-sink,  222 — 225 
Wash-up  sinks,  224 — 226 
"  Weeping-pipe,"  219 
Well  water,  294,  295 
Wind,  velocity,  and  impulse,  364 
i    Woman's  rights,  11 


*  See  Index  to  Appendix. 
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Apprenticeship  and  registration,  374 
Automatic  tlushing-tanks,  too  large,  369 
and     syphon 
age,  370 
Apparatus    for    boiling    and    aerating 
water,  414 

B 

Bossing-stick  and  pen,  373 
Boiled  water,  413—415 

C 
Cast-iron  ventilating  pipes,  369 
Cisterns,  409 
Clark's   process    for    softening    water, 

415,  421 
Connections  of  pipes  to  water-closets, 

396 
Co-operation  of  the  public  needed,  368 

D 

Defects  of  filters,  411,  412 
Drains,  flushing,  369,  370 

inside  a  house,  378 

iron,  379 

stoneware,  379 

unventilated,  368 

E 

Efficiency,  grades  of,  375 
Encouraging  signs,  371 
Errors  should  be  avoided,  368 
Expenditure  and  success,  367 


Failures  and  improvements,  367 
Filters,  409—413 

defects  of,  411,  412 
Filtering  materials,  409,  413 
Flimsy  plumbers'  Htlings,  376 
Flooring,  paraffined,  394 
Flushing  cisterns  and  water-closets,  370, 

371 

drains  and  water-closets,  370 
tanks,  automatic,  369 

and  syphon- 
age,  370 
Future  success  of  sanitation,  367 


Geometry,  knowledge  of,  373 
Grades  of  efficiency,  375 
Guaranteeing  work,  376 
Gelatine  process  of  water  examination, 
418 

H 

Honesty,  necessity  of,  377 

Hard  water  and  its  remedy,  415— 417 

I 

Improvements,  failures  and,  367 
Iron  drains,  379 

K 

Knowledge  of  geometry,  373 
metallurgy,  373 
sani  ary,  367 


Leaps  and  bounds,  368 
Liability  of  owners,  377 
Licensed  plumbers,  374 
Literature,  sanitary,  372 

M 

Metallurgy,  knowledge  of,  373 

O 
Owners,  liability  of,  377 


Paraffined  flooring,  394 
Pedestal  water-closets,  379,  380 
Perfection  in  sanitary  science,  367 

no  trifle,  371 
Plumber,  registered,  375 

registered  sanitary,  375 
Plumbers'  Company  and  plumbers,  374 

fittings,  flimsy,  376 

licensed,  374 

properly  qualified,  373 

registration  of,  374 

science  of  craft,  371,  372 
"  Porter-Clark  "  process,  416 

R 

Registered  plumber,  375 

sanitary  plumber,  375 
Registration  of  plumbers,  374 
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Responsibility  for  work.  375 

two  parties,  375 
"R.P.,"375 
"R-S.P.,"37S 

S 

Sanitary  science,  application  to  houses, 

367. 
perfection  in,  367 
knowledge,  slow  progress  of, 

371 

encouraging  signs, 

371 
literature,  372 
Sanitation,  future  success  of,  367 
Science  schools,  373 
Security,  two-stooled,  376 
Soil-pipe  and  its  ventilation,  3S7,  396, 
401 

disconnection,  387 — 389,  401 
isolation  of,  390 
Stoneware  drains,  379 
Success,  expenditure  and,  367 
Supply  of  water  to  closets,  370,  371 
Syphonage,    automatic    flushing    tank 
and,  370 

T 

Testing  water,  417 — 422 
Trap,  soil-pipe  disconnector,  388,  389 
for  two  soil-pipes,  390 
ventilation,  386,  395 
Trifles  and  perfection,  371 
Two-stooled  security,  376 


Unventilated  drains,  36S 
Unwise  economy,  376 
Urinals,  401 — 407 

basin,  wide-fronted,  405 
lipped,  406 


Urinals,  floors  for,  402,  403 
in  private  houses,  407 
to  keep  wholesome,  403 
water-supply,  403,  405 

V 

Ventilating  pipes,  cast-iron,  369 

connected  with  one  another, 

369 
Ventilation   pipes  badly   treated,    368, 

369 

W 

Water,  407 — 413 

analysing,  MJ 

biological  examination  of,  41S 
boiled,  413 — 415 
purification  of,  419 — 422 
potable,  407 
storage  of,  408 
testing,  417 — 422 
Water-closets  and  slops.  380,  382 

Bracket  "'  Vortex,"  397 — 

401 
connections  of  pipes  to. 

396 
enclosed,  381 
flushing  cisterns  and,  370, 

371 
flushing  drains  and,  370 
free  of  floor,  397 
Pedestal,  379,  380 
Pedestal  Valve,  381 — 387 
Pedestal  "Hygienic,"  391 

—396 
screen,  382 
supply  of  water  to,  370, 

371 
to  use  as  a  urinal,  407 
without  enclosures,  379 


Printed  by  Cassbll  &  Company,  Limited,  La  Belle  Sauvagk,  London,  E.C. 


The  Plumber  and  Sanitary 
Houses, 

A  Practical  Treatise  on  the  Principles  of  Internal  Plumbing 

Work ;   or,  the  Best  Means  for  Effectually  Excluding 

Noxious  Gases  from  our  Houses. 

WITH     A     CHAPTER     ON     COWL    TESTING. 

By    S.    STEVENS    HELLYER. 


EXTRACTS  FROM    PRESS   NOTICES  OF   PREVIOUS   EDITIONS. 

"  It  would  be  superfluous  to  say  more  about  a  work  the  principal  defect  of  which 
is  that  it  advocates  a  style  of  work  so  excellent,  and  so  far  beyond  the  mental  po\(Krs 
of  the  ordinary  old-fashioned  plumber,  that  some  trouble  will  no  doubt  be  incurred  by 
those  who  insist  on  Mr.  Hellyer's  rules  being  put  into  practice.  But  there  is  nothing 
advocated,  after  all,  that  is  not  suitable  to  the  requirements  of  ordinary  life  in  cities. 
To  all  about  to  build  a  house  we  would  say,  Buy  Mr.  Hellyer's  work,  and  read  it." — 
1  he  Engineer. 

"  We  should  be  glad  if  every  plumber  in  the  kingdom  would  buy  the  book  ;  this 
would  give  a  good  sale  to  Mr.  Hellyer,  and  a  good  lift  to  Sanitary  Plumbing." — The 
Builder. 

"Unquestionably  the  best  manual  of  Plumbing  practice  yet  published.  Archi- 
tects, Plumbers,  Builders,  and  Householders,  who  read  it  carefully,  will  surely  gain 
thereby." — The  Sanitary  Engineer. 

"  Mr.  Hellyer's  book  deserves  very  considerable  praise  from  whatever  point  of 
view  it  is  regarded." — The  Sanitary  /Record. 

"Altogether  we  can  recommend  Mr.  Hellyer's  book  in  its  enlarged  form,  as 
heartily  as  we  did  the  first  edition.  It  is  thoroughly  practical,  and  eminently  readable, 
and  it  is,  in  fact,  a  volume  which  every  householder  would  do  well  to  possess  and 
study." — Engineering. 

"  If  all  working  Plumbers  had  Mr.  Hellyer's  book  off  by  heart,  and  believed  in  it, 
we  should  have  comparatively  little  need  to  warn  householders  of  their  dangers  in 
unsanitary  houses." — The  British  Architect. 

' '  Clear  and  lucid  in  style,  as  a  practical  book  should  be  ;  well  illustrated  with 
drawings  and  plans.  .  .  .  We  hope  that  the  work  will  attain  a  circulation  throughout 
all  the  classes  to  whom  it  is  addressed,  and  to  whom  it  will  prove  interesting  and 
useful." — Illustrated  Carpenter  and  Builder. 

"  This  book  .  .  .  we  heartily  recommend  for  the  scientific  and  practical  way  in 
which  the  important  subject  of  house  sanitation  is  treated.  .  .  .  His  work  should 
be  in  the  hands  of  every  plumber." — The  Plumber  and  Decorator. 

"  Exactly  what  it  pretends  to  be,  a  practical  treatise  on  the  principles  of  internal 
plumbing  work,  and  the  best  means  of  excluding  noxious  gases  from  our  houses. 
Since  Mr.  Hellyer  gave  forth  in  a  first  edition  his  sensible  hints  and  suggestions,  the 
plumbing  at  Buckingham  Palace,  Marlborough  House,  and  a  great  number  of  noble- 
men's and  gentlemen's  houses,  in  all  parts  of  the  country  as  well  as  in  London,  has 
been  overhauled  and  perfected  on  the  principles  which  were  therein  laid  down." — 
Daily  Telegraph. 

"A  second  edition  has  appeared  of  Mr.  Hellyer's  exhaustive  volume  on  internal 
plumbing  work,  which  ex|)oses  ruthlessly  the  many  dangers  incident  to  the  old- 
f;ishioned  systems,  and  points  out  the  proper  way  of  avoiding  them..  If  the  author  is 
at  times  too  sweeping  in  his  condemnations,  that  is  a  fault  on  the  right  side." — 
Saturday  Review. 

"Mr.  Hellyer's  book  will  be  found  to  be  of  value  in  giving  the  experiences  of  a 
practical  man  who  has  a  personal  knowledge  of  the  best  forms  of  apparatus  to  be  used 
by  those  who  wish  their  housf-s  to  be  healthy.  The  book  is  well  illustrated,  and  a 
brief  account  is  given  of  all  the  apparatus  which  is  generally  in  use,  and  which  Mr. 
Hellyer  specially  recommends." — Land. 

"The  book  is  well  got-up,  is  ni -ely  printed,  and  profusely  illustrated,  and  is  likely 
to  be  of  service  to  Builders  and  Health  Officers,  wliether  medical  or  otherwise." — 
Lancet. 
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Second  Edition,  now  ready.     Containing  325  pp.,  with  129  Woodcuts 
and  Plates.     Crown  8vo,  cloth.     Price  4s.  6d.  post  free. 

Xectures 

■    ON    THE 

SCIENCE    AND    ART 

OF 

Sanitary    Plumbing. 

By    S.    STEVENS    HELLYER, 

AUTHOR    OF   THE    ''PLUMBER    AND   SANITARY  HOUSES." 


"  Many  people  will  agree  that  the  plumbers  want  stirring  up,  and  instructing  in 
the  scientific  principles  of  their  trade.  Mr.  Hellyer's  lectures,  delivered  at  the  Society 
of  Arts  during  last  summer,  did  much  good  in  this  direction  ;  and  their  appearance  in 
book  form  should  carry  the  practical  lessons  they  embody  into  far  wider  circles. 
Generally,  it  may  be  said  that  they  epitomise  the  most  advanced  scientific  teaching  of 
the  day,  in  respect  of  ventilation,  drainage,  and  sanitation  generally,  Technical  in- 
struction is  afforded  in  a  popular  style  adapted  to  the  wants  of  working  plumbers,  and 
at  the  same  time  the  addresses  range  over  a  variety  of  topics  that  are  of  interest  to  all 
who  live  in  houses." — Daily  Chronicle. 

"Mr.  Heliyer  has  accomplished  the  difficult  task  of  producing  a  book  on  a  sanitary 
subject  which  is  readable  throughout.  He  appears  to  possess  the  qualifications  of  a 
popular  lecturer,  and  although  the  workmen  to  whom  the  course  was  addressed  may 
have  been  familiar  with  much  that  was  told  to  them,  the  subject  was  presented  in  so  lively 
a  manner  that  the  oldest  foreman  could  hardly  be  bored.  Mr.  Hellyer's  book,  which 
is  full  of  suggestions  and  of  information  that  is  not  commonly  seen  in  print,  deserves 
to  be  widely  circulated  among  practical  men.  It  has  been  published  at  a  cheap  rate." 
— Architect. 

"Mr.  Heliyer,  we  are  glad  to  see,  has  published  the  course  of  lectures  on  sanitary 
plumbing  which  he  delivered  last  year  at  the  Society  of  Arts.  They  form  a  neat,  read- 
able little  book,  well  illustrated,  and  ought  to  have,  and  no  doubt  will  have,  a  wide 
circulation." — Builder. 

"  Mr.  Heliyer  has  a  practical  and  intimate  acquaintance  with  his  subject,  handles 
it  well,  and  thobe  who  do  not  agree  with  all  his  opinions  will  readily  admit  that  his 
lectures  and  previous  books  have  done  a  great  deal  towards  arousing  pubhc  attention 
to  the  very  important  matter  of  plumbing." — Building  News. 

"We  should  wish  that  every  plumber  had  the  information  of  this  work  at  his 
finger-ends.  It  is  a  thoroughly  practical  work,  and  such  as  may  be  understood  by  the 
journeyman  as  well  as  the  master  plumber.  It  shows  the  way  to  make  our  liouses 
healthy,  with  the  best  form  of  traps  and  apparatus  to  enable  us  to  do  so." — Illustrated 
Carpenter  and  Builder. 

"Mr.  Hellyer's  "latest  book  on  house  sanitation  deserves  to  be  regarded  with 
unqualified  approbation.  It  is  nicely  got  up,  it  is  abundantly  illustrated,  and  being 
practical  in  the  best  sense  of  the  term,  it  cannot  but  be  of  inestimable  service  to  the 
plumber,  while  in  helping  him  it  must  necessarily  benefit  the  community  in  general, 
whose  health  is,  to  a  very  great  extent,  at  his  mercy." — La7id. 

"Any  house  owner  will  do  well  to  have  a  copy  of  this  book,  for  the  advice  given 
and  the  numerous  illustrations  will  be  of  infinite  service  to  him,  and  save  his  pocket  if 
he  values  his  property  and  the  lives  of  his  tenants." — Metropolitan. 

"We  beHeve  the  book  will  be  read  with  interest,  and  take  rank  as  an  authority  on 
the  subject." — The  Sanitary  Engineer. 
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